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PC Labs tests seven 286s with 
better batteries, sharper 
screens, and intelligent 
power management. 

4 


~~ 


af 


3 


1620 


140246 









































| 

















9 


$3.95 Canada & Foreign 


Ls) 


Some views on why the NEC MultiSyne 
There’s a lot more to the new MultiSyne 3D monitor from NEC 


than meets the eye. Because instead of making one monitor for each 


\\\\\\ graphics board, we've devel- 


\ oped a monitor that enhances 


HN 






the performance of the modes on 


practically any board. 


Back 


With its new microprocessor-controlled digital tuning system, 








MultiSyne 3D can adjust to a given video standard with a precision 


matched only by a few high-end single-frequency monitors. 





Making it perfectly compatible with virtually all systems and 





boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MDA and 


uters and Communicat 





3D is the new monitor standard. 


CGA. For an incredible maximum resolution of 1024 x 768. 

What’s more, MultiSyne 3D is equally compatible with you and your 
workplace. There are upfront controls, for easier access. A 14” non- 
glare screen on a tilt-swivel base, for more comfortable viewing. And, 
as you can see, there’s even a full 360 degree design. 


The way we see it, MultiSyne 3D 





has dramatically raised the 





standards by which all other color monitors will be judged. 


For literature, call 1-800-826-2255. For technical details call NEC 


NEC 





Home Electronics (USA) Inc. 1-800-FONE-NEC. 
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Microsoft Excel 


Free Working Model 


With just a letter the convenience of Print Preview, the ease of 

or a call, you can get your —_ one-step charting, and the simplicity of multi- 

=; very own Working Model _ ple, instantly-linkable worksheets, then you 

* of Microsoft’ Excel for might react by switching spreadsheets. 

Windows. It's absolutely A switch, we might add, that'll be per- 

free. And fully functional—__ fectly smooth, since Microsoft Excel for 

- limited only by the size Windows actually reads and writes 12:3 files. 
of its worksheets. And also financially sensible, since its specially 

However, fr every action, there isan equal _ priced—for a limited time. 

and opposite reaction. What more, your old 1-2:3 disk will still 

50 it follows that once you've discovered be productive: mail it away and it'll produce a 


Contemer 1 Camads, cal (16) 67-001 Outside North America, call QO6) RMZ-SE6L Or write to Micoauft Corporation, At Dept J, Bon 97017, Redmond. WA OAOT3-9717 © Coprraht 1980 Maconet Corporation, All rights 
and the Microsoft logy 1d trademarks and Making ¢ all make 2 trademark of Microsoft Corporation. Lotus and 23 ae reputcred trademarks of Lotus Developeseet Corporation When ordering the 








$75 check from Microsoft. Or, if you prefer, a 
free copy of Windows/286 or Windows/386. 
At this point, we could tell you all about 
the quantum leap the personal computer indus- 
® try is taking—more 
specifically the leap 
away from character- 


12 


ees based environments 
Send us your copy of 12-3, and toward graphi- 

and well send you @ $75 Rebate cal environments 

like Windows and OS/2 Presentation Manager. 





4 for Window 


oull send this disk away 


But wed rather show you. So write, or sim- 
ply call us at (800) 5411261, Dept. J73, and ask for 
the free Working Model of Microsoft Excel. What: 
ever your feelings about 1-2-3, were betting the 
power, simplicity and just plain fun of Microsoft 
Excel will change your perspective on spreadsheets 
and personal computing. 

And send you in a whole new direction. 


Making it all make sense: 


NEC CD-ROM Drive Special 
Fast and compact, w/SCSI, complete kit! 
NEC COR-77 w/aucdo snolitoctpmtextemaiforPC — SBOW 
NEC COR-77 w/audo snatfootpant extemaiforMoc 80. 
NEC COR-80 w/audo hatt-height intemal for PC a 


CD-ROM Drives (readly fo run) 
Amdek w/audio for PC extemal (Sao) ar intemal «S677 
Hitochi w/aualio for PC extemal ($749) or ntemct mm 
Toshibo w /audio for PC & Mac fastest int ctivel from 850 
800 MEGABYTE WORM tess than $0.18 per MB 35 
Portainle 284 w/ CD-ROM drive dato to go 305 
Also: Denon, Philips, and Sony CD-ROM drives 


Drive/Title COMbO'S compete) 
PC Starter Set ciive & 2 fitles cal for detats Prd 
Microsoft Bookshell(5265) w/loshina extemalcrive 1599 
Microsoft Programmer's Liteary (5379) w/Toshibaext 1 199 


Programmers 
CUinary of Shareware Grab Bog 300) progarns == 59 
300 MB in hypercard stack - Mac: ie 
Educorp Library 2.0 over 500 dius ofsoftware-Moc = 199 
PC: Sig Library new ection everything tom ciaks 11240 445, 
ICP Software Directory search |5000h/w & s/witerns 3900 


Business 


Consumer, Economic or Agricuttural Stats 1913-87) soo 
Food Analyst entre USDA databaie w/anahss oftware 99 
U.S Patent Dotabase over Smifon patents 1990-1969 ae 
Computer Library omential for MIS & PC manager 8 
Material Safety Data Sheets overS0.000chemicas = 750 


Attomeys & Govemment 
Constitution Papers 22 document tram UShistory Ed 
CIA Word Fact Book perfect for intemational business’ 
Pravda tl English raraation from 1986-87 28 
Geovision U.S, Aifos entre US with | mifoniondmars 595 

Libraries and Education 
Science Helper K-8 | O00 NSF leworipions $196 
McGraw-Hill Ref Set 100.000terms 7 200 cricies a 
Grotters Encyclopedia 2 volumes 30000 aricles MB 
News Digest curent events 1960-87 - PC & Mac 
‘Oxtord English Dictionary over 250.000heodwercs! «= 9a 

Medicine & Science 

Time Table of Science stock win SDevents- Moc $149 
Pediatrics on Disc 5 yeas of ural Pediatrics, 1983-87 296 
Physicians Desk Reference otficaldata 20Maugs SS 

Desktop Publishing & Graphics 
NEC Clip Art/image Folio 1000s of mages: PC & Moc.36? 
Kwikee Pro- Art 300 Postscript Bustrotions - PC ik Moc cd 
Comstock Desktop Photo 44¢photes- PCA Moc 440 
ASIROOM fonts at templates uMities cndmore Mac 94? 

Miscellaneous 

King James Electronic Bible titex! ecaytosearch = S&P 
Between Heaven and Hell procical ardipervente R 
Whole Eorth Catalog better than the onignoal Moc 19 
Bible Library cozers of bibles references. concordances 995 


MORE! Over 100 different titles 
Dealer inquines welcome 
Free sutcecrption to CD-ROM End Laerwih every orcter 
Free CO-ROM Sourcects with every order over $1 000! 
MasterCard Via American Express & COD accepted 


Money back guarantee 
Free technical support 
Bureauof 


Electronic Publishing, Inc. 
Upper Montclat NF O7043 
f 

PRX #20 2. ‘46-3034 


The Source = CD-ROM 
(201) 857-4300 
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It looks harmless enough, but the | | * 
TAS equipment that project leader | 3 


s+ It is PC Magazine's policy to in- 
form product manufacturers of seri- 


Bob Kane is standing beside is de- GEE oy prohlems with review equipment. 


signed to generate impairments. Though 
Kane and writers M. David Stone and 
Ross Greenberg remain unscathed after 
spending hundreds of hours holed up in 
the PC Labs Beta Test Center with it, the 
TAS equipment produced problems that 
proved deadly to many of the modems it 
was used to test. 

TAS (an acronym for Telecom Analy- 
sis Systems) is the 
name of both the 
machines and 
their manufactur- 
er. The company 
was founded by 
ex—Bell Labs 
employees in 1984. 
after the divesti- 
ture of the phone 
system. Five years 
later, its ma- 
chines—- capable 
of generating the 
signals character- 
izing virtually any 
telephone-line 
condition—rigor- 
ously test the products of ** practically 
every major modem manufacturer,”” ac- 
cording to company president David 
Tarver. 

We followed a proposed Electronic 
Industries Association standard to test 
the asynchronous 2,400-bit-per-second 
MCA modems reviewed in this issue, 
We used the TAS Voiceband Channel 
Simulator to generate seven stressful 
line conditions; the TAS Modem Test 
Unit told us how well the modems per- 
formed. The information we gleaned 
from the $27,950 combination of 
equipment led us to drop many of 
the 20 modem cards we origi- 
nally set out to review. 


PC Magarne [peers cues Staretard Pereenai Com Moone. 


teams) $6187 tec two yearn and 901 97 ter tee pears Adktbena! postage 
Cob ntnen of 221 Commurucanene C 





Bob Kane and TAS: ti 
behind the PC Labs modem shoot-out. 





When they learned of their products’ 
inability to perform acceptably on one 
or more of the line conditions, the mo- 
dems’ makers quietly withdrew them. 1 
seems that, for some reason, it’s more 
difficult to create modem cards to work 
with the MCA bus than with the AT bus. 
Thanks to our rigorous machine-aided 
testing procedures, you can feel confi- 
dent that the 
MCA modems 
we review here 
are the ones that 
perform well. 

Also. eval- 
uated—though 
not by such an 
automated 
method—are 7 
286-based bat- 
tery-operated 
laptops: 15 16- 
bit Super VGA 
cards, 14 data 
switches; and 
SuperCatcS, the 
latest version of 
the nearly -10-year-old spreadsheet pack- 
age. 

In our eyes, PC Magazine has al- 
ways been Number |. That judgment 
was echoed by the Computer Press As- 
sociation, which has named PC Maga- 
zine “Best Computer Magazine, Circu- 
lation over 50,000," for the second straight 
year. The CPA said that PC Magazine 
“leaves no standard untumed in testing, 
analyzing, and evaluating computers, 
software, and peripherals....PC Maga- 
zine [is] a standard for the pub- 
lishing industry."’ Executive editor 
Bill Howard was also honored for 
1988°s best feature, an article on 
Sais yn S. Betts a 


fhe man and machine 


Rached inweakly eueopt in July and Augual lor $30.97 Ine ene yen (22 
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These unretouched print 
samples show the superior 
print quality of QMS-PS 810 
over printers using first- 
generation print engines. 











ntroducing the PostScript laser printer 
that blacks out at high speeds. 


The QMS-PS’ 810 can compose and print 
the most complex pages in record times, with 
richer, more saturated blacks than ever before. 


Fast start, strong finish You can adorn your 
documents with one or all of the 35 Adobe 
typefaces. Thanks to PostScript, there’s an 


“,the All with the desktop publishing power of Adobe _ infinite number of font variations available. You 
QMS PS-810 PostScript’, and the superior print know-how of __ can also make type as large or as small as you 
has to be QMS, an industry leader. want. And put it anywhere on the page. In fact, 
rated as one Under the hood QMS ASAP (Advanced Sys- with PostScript you enjoy total control over the 
of the best tem Architecture for PostScript) is proprietary design of your page. It gives you the complete 
3 technology that helps eliminate the hardware desktop publishing power to do things that 
buys in the bottlenecks that hinder other PostScript printers. would otherwise be virtually impossible. So you 
competitive  _Asaresult, QMS-PS 810 boasts processing speeds Set high-quality output exactly how you want it, 
PostScript _remarkably faster than other PostScript printers ___ Along with PostScript, the HP LaserJet+", 
5 14”  initsclass. And faster output means greater pro- Diablo’ 630 and HP-GL”™ printer emulations 
printer field” activity. In addition, the QMS-PS 810 laser *7€ added for your non-PostScript software. 
-Publish! : : : printer’s Canon’ The QMS-PS 810 laser printer is easy to 
November 1988 SX* print engine use, maintain, and comes with a one-year war- 
covers solid areasand _-Yanty. It’s available from Laser Connection 
prints fine detail dealers, Laser Connection is a sales and 
better than previous- marketing subsidiary of QMS. For the dealer 
generation engines. nearest you call 1-800-523-2696. 





1988 Laser Connection. 


LASE 
Ke CORMECTION’ 


A QMS company 
The following are trademarks of their respective companies: QMS, QMS-PS, ASAP. 


Laser C QMS. Inc PostScript of Adobe Systems, Inc Canon, Canon 
SX of Can Laserdet +, HP-GL of Hewlett-Packard. Diablo of Xerox Corp, 
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UP FRONT 


HZ insioe Bl certers El computers 
286 Laptops Compute en Route 
ADVISOR Bill Howard and Bruce Brown! 


Volume 8 Number 13 


‘July 1989 





COVER STORY 
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Sequential entering of combination keystrokes; printers- 
to-go; electronic dictionaries. 


FIRST LOOKS 

IBM PS/2 Model 55 SX: IBM’s first 386SX-based 
desktop; IBM Model P70 offers portable 386 power. 
Turbo Pascal 5.5 adds object-oriented extensions; 
Microsoft QuickPascal 1.0: The new kid on the block. 
CASE:PM and WinPro/PM help automate Presentation 
Manager programming. 

LapLink I] improves file-transfer software, offers 
remote installation and parallel and serial modes. 
20-MHz Toshiba T5200 features 100MB hard disk. 
Arriba: An electronic file cabinet for personal data. 
Cross View brings multidimensional views to databases. 


NEW AND IMPROVED 
PIPELINE 


BILL MACHRONE 
The better portable computer. 


JOHN C. DVORAK 
In search of the killer app. 
Inside Track 


The two meanings of desktop 
presentation. 


WILLIAM F. ZACHMANN 
The true advantages of Unix 
and OS/2. 


STEPHEN MANES 
The future is: Nintendo? 
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Battery-operated laptops are 
getting lighter and timmer— 
even as battery life increases. 
But they haven't reached 
perfection yet. PC Labs 
evaluates seven competitors to 
demonstrate how much progress these laptops have 
made and how far they still have to go. 

Features Table 

Performance Tests 








ADD-IN BOARDS 

16-bit VGA Cards Stretch the Standard 

Alfred Poor! PC Magazine gives you a clear picture of 
this year’s crop of VGA cards. With eye-popping, high- 
density, multihued views, all of the 15 cards we test offer 
Super VGA's extended 800- by 600-pixel resolution; 
most add | ,024 by 768 as well. 

Features Table 

Performance Tests 


SPREADSHEET ANALYSIS - 
Super Calc5: Major a 
Overhaul for a Longtime 





Craig Stinson! Computer 
Associates International 





hopes its latest incarnation 7 = 
of SuperCatc will go head-to-head with Lotus !-2-3 and 
Microsoft Excel. Introduced nearly 10 years ago, 
SuperCalc’s basic menu structure is still the same—only 
now it’s accompanied by more functionality. 


Performance Tests 





FEATURES 


El communications 
Inside Talk: 
2,400-bps PS/2 Modems 
M. David Stone/ Able to hide 
inside the PS/2, these 10 modems 
are the first to send their signals 
through the Micro Channel 
art itextity bus. 








El CONNECTIVITY 

Building Workgroup Solutions 

Data Switches: A Low-Cost LAN Alternative 
Frank J. Derfler, Jr./ Housed in plain, unimposing 
boxes and requiring only a serial port to transfer data, the 
14 data switches reviewed by PC LAN Labs will cost 
aD an ae of only $100 per connection. 








PRODUCTIVITY 


OS/2—A New Perspective 

Tony Rizzo and Richard Hale Shaw/ Should you specify 
that a new computer should come with DOS or OS/2? 
Take a tour of OS/2 to ‘‘try out”’ the environment. 


UTILITIES 

CONVERT.COM 

Michael J. Mefford! CONVERT gives you instant 
numeric and ASCH equivalents in decimal, octal, 
hexadecimal, and binary formats. 


ENVIRONMENTS 

Charles Petzold! Our discussion of TAQUIN, a PM 
version of the ‘' 14-15" move-the-squares puzzle, 
concludes with a look at the C source code. 





Direct Marketing EYP] Editorial Product index 
Connection erty Reader Service Card 
Marketplace fra Coming Up 
Rexepsere roduct EE} index to Advertisers 








PRODUCTIVITY 


EZE] POWER PROGRAMMING 
Ray Duncan! With the heap manager presented here, you 
}; can save memory while adding elegance and flexibility to 


ru assembly language programs. 


EG] SPREADSHEET CLINIC 
Douglas Cobb and Steven Cobb/ Calculating a date 
series in SuperCalc; simulating the paper tape of an 
adding machine for calculations in Lotus 1-2-3; 
generating a series of weekday dates. 


EE) USER-TO-USER 

a Neil J. Rubenking/ A standardized batch-file Help 
i, system; an explanation of FILES and BUFFERS values, 
Bee ving the disk space taken by short DEBUG scripts, 
suppressing the appearance of ECHO OFF. 


Craig L. Stark/ A peculiar bug in the footnote feature of 
WordPerfect 4.\ and 4.2; redefining easily misstruck 
function keys in Word; using dBASE memory files to test 
for power failures during long processing runs. 


LANGUAGES 
Tony Rizzo! A search-and-replace technique for strings in 
; BASIC; pop-up and pull-down windowing support for 
; your C programs; display text on a graphics screen in 
BASIC; working with time values in BASIC. 


Ea] CONNECTIVITY CLINIC 
Frank J. Derfler, Jr.J) LAN-to-LAN connection 
alternatives; sorting out LAN operating systems; 
exploring the many options in Token-Ring hubs. 


AFTER HOURS 


443 | @ The Duel: Test Drive I: Hop 
in and take a spin. 
@ Zany Golf and Mini-Purt 
bring miniature golf lo the PC. 
@ For Dungeons and Dragons 
fans: Three new fantasy 
packages. 


EE] ABORT, RETRY, FAIL? 


ayaut medengnePeardrive Apt 
gine type:.. twinturbo dohe Iv. 


oninnamant> ban 
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HOW TO CONTACT THE EDITORS 

The editors of PC Magazine want to hear from you. 
Please send your questions, complaints, compliments, 
and submissions to PC Magazine, One Park Ave., New 
York, NY 10016. Send electronic mail to MCi Mailbox 
157-9301 (PC Magazine) or PC MagNet (see below). 
PC Magazine's general telephone number is (212) 503- 
5255. 


We are unable to look up stones from past issues, 
recommend products, or diagnose problems with your 
PC by phone. If you bought a product advertised in PC 
Magazine, ate dissatisfied, and can't resolve the 
problem, write (do not call} Jennifer Carratu, 
Advertising Department, at One Park Ava. include 
copies of correspondence. 


PC Magazine \s under no obligation to review 
unsolicited products. All submissions accepted for 
publication become the property of PC Magazine. 
Productivity user tigs and Abort, Retry, Fail? 
submissions will be paid $50 (plus a $25 bonus for 
Productivity tips on disk). For submissions to Abort, 
Retry, Fail?, if you send artwork for possible 
reproduction, mark the funny part on a photocopy, not 
tha original. 


PC MAGNET: PC MAGAZINE'S ON-LINE SERVICE 
PC Magazine operates PC MegNet, a 24- 
hour-a-day interactive on-line service where 

a readers can find the utilities published in avery 

h =<#| issue, download an index of all product 

eT reviews, and share their opinions with the 

editors. it operates at 300, 1,200, and 2,400 bps. 

Connect time is billed vie credit card et $12.50 an hour. 


To join, set your communications protocol et 7E1 
(7 data bits, even panty, one stop bit), end set your 
modem at either 300 or 1,200 bits per second. 


There are more than 500 phona numbers (at feast one 
In every area code), but choose one of these for now: 
New York, (212) 422-8820; or San Francisco, (415) 
956-4191. When the modem connects, press Ctrl-C. 
At the USER iD prompt, enter 177000,5000. At the 
PASSWORD prompt, enter PC*MAGNET. At the 
ENTER USER AGREEMENT NUMBER prompt, enter 
Z10D8900. CompuServe members can log on by 
entenng GO PCMAGNET at any CompuServe prompt. 
Once you've joined, you can find a locat access 
number by entenng GO PHONES from eny prompt. 
For mora information, call (212) 503-5108. 


PERMISSIONS, REPRINTS 

Material in this publication may not be reproduced in 
any torm without permission. if you want to quote from 
an article or use PC Magazine's logo in conjunction 
with an Editor's Choice designation, write Jean 
Lamensdort, Licensing Director, for information on 
teprints, wnte Jennifer Locke. 


SUBSCRIPTION QUESTIONS 

if you want to subscribe to PC Magazine, if you have a 
question about your subscnption, or if you're moving, 
call or wnte. PC Magazine, P.O. Box 54093, Boulder, 
CO 80322; (800) 289-0429. A 1-year subscription (22 
issues) costs $44.97. Canade end foreign: edd $31.00 
per year, New subscriptions and address changes take 
6 to 8 weeks to process. For back issues, write Felicia 
Hunter, Back issues Department, PC Magazine, P.O. 
Box 5999, Cherry Hill, NU 08034. Send $8 per issue 
(check or money order); $9 outside the U.S, 


PC MAGAZINE REVIEWS 

Except where noted: All PC Magazine reviews are of 
currently available products. Comparative reviews are 
arranged alphabetically by product name for software, 
by company neme for hardware. Software 1s free from 
copy protection. On benchmerk test charts, shorter 
bers indicate faster products (less time to completa @ 
task). Benchmark and pertormance tests are run on 


8-MHz iBM PC ATs. 
VW BPA 








Paradise. 
Its also the easiest to use PC graphics card in the world? 


qe ~ 


a), 
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Deskdrive A Winner: 


High Performance, Aggressive Prices and GE On-site Service! 


GE Computer Service 


up 





PC MAGAZINE SAYS, 
JANUARY 31, 1989 


“In short: Austin Com: 
puter Systems hasa 
winning combination of 
classy parts, smart de- 
sign. high performance. 
and aggressive pricing. 
all backed by a GE on- 
site service contract. 
How can you lose?” 
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Austin 286/12.5 Cache 
Standard Features: 
i a 
_ +s Intel 12.5 MHz 80286 Processor + EMS LIMM 4.0 Support 
+ GE 1 Year On-Site Service « American-Made MotherBoard i 
Contract + 3.5" 1.44 or 54" 1.2 MB Floppy Monitor 
_* 14° EGA Color Monitor is! ive ___ Below 
. it a Berastee EEGA Autoswitch + Phoenix ee 4 Hercules 
_ Display Adapter ¢ Keytronics Enhanced 10 Monochrome F ws 1: 
+ 40 MB-25 ms Super Fast Access Keyboard EGA Coler or 7 im - a 
Hard Drive + 2 Serial Ports & 1 Parallel Port 610350 ET ETT : 
* 1:1 Fast Transfer Interleaving ¢ 1 PS/2 Mouse Port BOMB HD (25 me y 
Controller Card ¢ Clock with Battery Backup 40 MB HD (25 ms 1:1) 9 $2195 
¢ 32K High Speed Hard Disk Cache —_ » 80287 Math Co-Processor Socket Monochrome | "30 MB HD (28 ms 1:1) | $2395 
* quper PC Kwik Disk Caching * FCC Class B Approved VGA Color 40 MB HD (25 ms 1:1) | $2395 
Software ° Users & Technical Reference 640% “30 MB HD (28.me cl) | $2595 
+ 1 MB RAM (expands to 4 MB on Manual = —_ 
board, 16 MB total) * Built-in Setup & Diagnostics po GN Cae = 
+ Shadow RAM Caching (BIOS Program wat LROMB HD (28 ma 1:1) | $2795 | 
Caching) ¢ Fully DOS & OS/2 Compatible - SKS: 
: oN 
Fully Loaded System... X 
Complete 286/12.5 Cache with EGA Color Monitor, 
10MB Hard Drive, IMB RAM, and 1 Year GE On-Site 92195 
Service Contract. 











“How Can You Lose?” 


Reliable, Compatible... Extraordinary Computers. . . At Ordinary Prices! 


The Austin 286/16 Slim Line includes a 
VGA color monitor, 16 hit VGA color 
adapter, 40 MB-28 ms 1:1 hard drive, GE 1 
year on-site service, 1 MB RAM, shadow 
RAM cache, Super PC Kwik disk cache soft- 
ware, 1.44-MB 3.5' floppy drive, 101 key- 
board, a full array of I/O ports, and there are 
still 3 open, regular size expansion slots! 


Complete at $2595 


The Austin 386/SX includes a VGA color 
monitor, 16 bit VGA color adapter, 40 
MB-28 ms 1:1 hard drive, GE 1 year on-site 
service, 1 MB RAM, Super PC Kwik disk 
cache software, 1.2 MB 5% floppy drive, 
101 keyboard, and a full array of 1/0 ports. 


Complete at $2695 


The Austin 386/33 Cache includes a 32K 


static RAM cache, VGA color monitor, 16 bit 


YGA color adapter, 157 MB-17 ms ESDI 
hard drive, GE 1 year on-site service, 1 MB 
RAM, shadow RAM cache, Super PC Kwik 
disk cache software, 1.2 MB 54%" floppy 
drive, 101 keyboard, and a full array of 1/0 
ports, 


Complete at $5395 


The Austin 286/20 Cache iocludes a VGA 
color monitor, 16 bit VGA color adapter, 40 
MB-28 ms 1:1 hard drive, GE 1 year on-site 
service, 1 MB RAM, shadow RAM cache, 
Super PC Kwik disk cache software, 1.2 MB 
5¥4" floppy drive, 101 keyboard, and a full 
array of 1/0 ports, 


Complete at $2695 


The Austin 386/20 Cache includes a 64K 
static RAM cache, VGA color monitor, 16 bit 
VGA color adapter, 80 MB-28 ms 1:1 hard 
drive, GE 1 year on-site service, 1 MB RAM, 
Super PC Kwik disk cache software, 1.2 MB 
5%’ floppy drive, 101 keyboard, and a full 
array of 1/O ports. 


Complete at $3 795 


Austin Computers Pride Matix Chart 
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CHANGE WI 
AND THE GE Lé 


Extremely High Performance! 
Memory Caching, Shadow RAM, Inte- 
grated I/O, and Fast Access Hard Drives 
make our systems scream along. . . But 
we don't stop there! All Austin computers 
include 16 bit Video Adapters, the fastest 
available; 1:1 or ESDI Hard Drive Control- 
lers to ensure the fastest access possible; 
and a hard Drive Caching Program so good 
that PC Magazine voted st the best in its 
class for 1988! 


American Made Quality 

Austin Computers, including the mother- 
boards, are made and assembled in the 
USA! The latest design and manufacturing 
techniques allow us to offer the highest 
quality products at low prices! 


A World Class Support Program 


Featuring .. . GE On-Site Service 

A Full One Year On-Site Service Contract 
from GE Computer Services is included 
with every Austin computer. Should your 
system fail, a GE technician will come to 
you and resolve the problem. . . Usually 
within 24 hours! 


Unlimited Toll-Free Support. . . 

If you require assistance for any reason, 
call our Toll Free 1-800 number. Our 
highly trained support personnel are 
available six days a week. 


30 Day Money Back Guarantee... 
If you're not satisfied for any reason, just 
return your system within 30 days for a 
full refund on the hardware price. 


Fully Loaded Systems 

We configure every Austin computer to 
include a Monitor, Video Adapter, Hard 
Drive, Floppy Drive, Keyboard, and a full 
array of 1/O ports. . . If you desire a cus- 
tom configuration, or additional options, 
just tell our sales personnel how you want it! 


CALL AND ORDER TODAY! 


1-800-752-1577 


AUSTIN 


COMPUTER 
SYSTEMS 


CIRCLE 509 ON READER SERVICE CARD 
MONDAY-FRIDAY: BAM-7PM CENTRAL 
SATURDAY: 10AM-5PM 


Fax (512) 454-1357 Q® aie (22) 
Overseas (512) 458-5106 
Tech. Support 1-800-752-4171 


Austin, TX 78758 





How a 14 th century 
swordmaker helps Everex build 


cutting- e ge computers. 
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Wages he swords of Masamuni repre- 

sented the highest technological 
fam achievement of his age. # He 
created ribbons of steel that marked the 
thin line between life and death for Japan's 
Samurai warrior. # He knew his innovation 
was the warrior's advantage. And that to com- 
promise his work was to condemn those who 
would rely upon it. So Masamuni created 
his swords according to a simple rule: # 


Always innovate, never compromise. # Today, 
Everex, a young American company uses the 
same rule to create superior personal com- 
puters, peripherals and communications 
products. # Take, for instance, our family 
of STEP™computers. Each is based on the 
same industry standard 286 or 386" micro- 
processors our competitors use. And each is 
compatible with all standard hardware and 
software. # Yet each Everex STEP computer 
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is the world's fastest in its respective 
class, often by a wide margin. #” How 
do we do that? Constant innovation 
and a refusal to compromise. Instead 
of settling for commodity subsystem 
engineering (as many of our compet- 
itors do), we do our own. Such as our 
exclusive AMMA"cache memory 


technology, which delivers greater system 
performance while maintaining complete 


a 
i= 


Aen y 





eas 


Lake Masarnuns Everex desygns manufac. 


fares and supports sts products 
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compatibility. & Why then does 
Everex follow this rigorous philosophy 
when a more expedient one might do? 
# Because, like Masamuni, we un- 
derstand that our products are bought 
for only one reason: to gain an edge. 
# For more information on Everex 
and its computer products, or the 


name of an Everex Reseller in your area, call 
1-800-334-4552. 
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EVER for EXcellence 
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he more invaluable your data is to you, the more you'll 

value Verbatim® Because when it comes to high 
performance and data protection, Verbatim has the winning 
combination no other floppies can copy. 

Consider this: Verbatim DataLife® 
floppies are engineered to perform an 
average of 50 million revolutions. That's 15 
times the industry standard. 

Then consider that Verbatim 
DataLifePlus™ and DataLife HD 5i4” 
disks were the first floppies to be factory formatted. 

Verbatim also gives you pienty to consider when it comes to 
data protection. After all, nearly 50% of all computer users have 
lost time and money due to accidental data loss. That's why 
Verbatim offers advantages like DataHold™ and DataHold 1) 


anti-static liners. So static charges are dispersed before they 
ever have a chance to build up. 
For the world’ ultimate data protection, DataLifePlus floppies 
have an exclusive DuPont Teflon® coating. So fingerprints and 
spills can be easily wiped from the 
recording surface. 

And of course, all Verbatim floppy disks 
are tested to be 100% error free and are 
backed by a lifetime warranty. 

Verbatim data cassettes and cartridges, 

8) 5%” and 3” diskettes. For people who put a premium on 
performance and protection. 

For more information on the full line of high-quality 
Verbatim products call 1-800-538-8589, 


® Teflon is a DuPont registered trademark 
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DOING MDRE FOR THE DATA PROCESS ™ 
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(i. POOR ASSESSMENT 
} | would like to congratulate you on 


Alfred Poor's analysis of PostScript add- 
in boards ("Add-in Boards for the HP 
LaserJet: Post-Purchase PostScript,” PC 
Magazine, April 11, 1989). Having per- 
sonally evaluated many of the reviewed 
products in search of an "ideal solution,” 
| am in full agreement with his conclu- 
sions. 

White | commend Mr. Poor's thorough- 
ness, | am a bit surprised that he failed to 
mention that Princeton Publishing Labs’ 
PS-388 Accelerator (the Editor's Choice) 
is manufactured by Raster Image Proc- 
essing Systems. | use one of these phe- 
nomenal boards every day, and there's 
no way I'd ever part with it. 

Ron LaFon 

Sonoma, California 


Fast Is nice, but why no mention ot 400- 
dot-per-inch output in your article "Add-in 
Boards for the HP LaserJet: Post-Pur- 
chase PostScript”? 

! recently made an abortive attempt to 
use EiconScript, which came bundled with 
a CX-engine laser printer. My main rea- 
son for attempting to use the laser printer/ 
Eicon solution was the promised 400-dpi 
output. The 400-dpi print samples were 
excellent--a great improvement over 300 
dpi. But why didn’t your article address 
this factor? 

Ann Ivins 

New York, New York 


THE RIGHT CHECK WRITER 

1 was disappointed by Gus Venditto's 
review of Andrew Tobias’ Checkwrite Pius 
(After Hours, PC Magazine, April 11, 1989), 
Particularly in light of the many good 
things PC Magazine has said in the past 
about Andrew Tobias’ Managing Your 
Money, its parent program. 

There is no question that, as Venditto 
found, it's much quicker to get into Quicken 
than it is to get into Checkwrite Plus. This 
is a fair criticism, and it has led us to con- 
sider a more structured setup procedure 


Letters 


(womens mI 


ADD-AN BOARDS FOR THE HP f ASERJET 


Post-Purchase 
PostScript 








P.S. Too late tor PostScript? 


tor the next release. 

But it’s a shame Venditto stopped there. 
His assessment would ring true only if 
Quicken and Checkwnite Pius were to be 
used once and then discarded. We had 
the same problem with Managing Your 
Money the tirst tew years. Yes, you'll 
spend 2 or 3 hours getting a good start 
with Checkwrite Plus. But if your aim is to 
use the program to run your small busi- 
ness (or your own finances) for the next 
few years, is that really ot that much 
concern? 

Some of the things Checkwrite Plus 
gives you that we think justify the extra 
setup time are the ability to edit the check 
format to suit just about any style check, 
teal budgeting (versus Quicken's work- 
around scheme with check memos), and 
automatic loan processing and record 
keeping. 

Venditto is right: Quicken is a good, 
simple program. Itall that matters is a tast 
start, then it is unquestionably the right 
choice—just as it’s faster to getgoing with 
a new typewriter than with a new word 
processor. 

Andrew Tobias 

Miami, Florida 
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ih “| SUBSCRIPTION BLUES 
i 1 look upon PC Magazine as the 
standard by which all others are judged. 
Yet | can’t understand why, when | re- 
cently subscribed under the free utilities 
disk offer, it took 126 days to get the disk. 
Andif that wasn’t bad enough, 99 percent 
of the programs were so old that | had to 
clean the dust and cobwebs out of the 
disk. | don't mean to be crude, but how 
about offering something more up-to-date 
in software? 

One more thing—can | get a card- 
board-free subscription if | pay more? 

Richard H. Flathann Il! 

Mount Vision, New York 


While | am a satisfied PC Magazine sub- 
scriber at the moment, | cannot under- 
stand why the great utilities that you offer 
for new subscribers are still unavailable 
on3‘%-inch disks. | have no way totransfer 
them from 5 %4-inch disks and can’t afford 
the time to download them all off of PC 
MagNet. 

Mark Adkinson 

Oklahoma City, Oklahoma 


im AND THE ENVELOPE—PLEASE! 
|) in last year's printer issue, you se- 
lected the NEC Pinwriter 5200 as an 
Editor's Choice ("Dot Matrix Printers: The 
Market Matures,” PC Magazine, October 
31, 1988). It worked nicely until | tried to 
print an envelope. Even after adjusting 
the thickness lever, the printer still smeared 
the envelope. 

called NEC’s technical support num- 
ber, and the company's response was 
that the 5200 was not designed to print 
envelopes! How can you recommend a 
printer that will not print an envelope to go 
with the letter it types? 

| suggest that you begin testing print- 
ers to see If they will print envelopes 
before you make them Editor's Choices. 
After all, how do you think this letter was 
sent to you? 

Robert G. Floyd 

Lexicon, North Carolina 
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ZyINDEX 3.0 is the only full 
text retrieval program that: 


© retrieves vital information from 
20 mbytes of files in 5 seconds 


© works with 20 popular WP 
programs plus Dow Jones, 
Compuserve, ASCII, Lotus 1-2-3 

© offers major LAN compatibility 


© comes in 3 versions from $95 to 
$695, according to your needs 


More than a text retrieval program, 
ZyINDEX will actually change the way you 
manage information. For free demo 
diskette, call: 


1-800-544-6339 


ZyLAB" 


Corporation 
3105-T North Wilke Road 
Arlington Heights, IL 60004 
FAX 312-632-1129 Phone: 312-632-1100 
CIRCLE 316 ON READER SERVICE CARD 
© 1989, ZyLAB Corp. 
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lms | TANODY'S DANDY POLICY 

| Probably no computer manutacturer/ 
retailerhas had more hotcoals piled on its 
head than Tandy Corp. Some of the criti- 
cism is justified (for example, the Models 
2,4, 12, 600, and 1200), but much of itis 
due to a lack of understanding. 

Tandy was one of the first, if not the 
first, to put a complete package on the 
market (one that worked when it was 
plugged in) and into the hands of the 
public. By putting ROM BASIC into the 
public's hands, Tandy gave the beginner 
instant gratification. 

At the very least, Tandy deserves praise 
for one company policy that has not re- 
ceived much acclaim: its refund policy. | 
bought a DWP-230 printer last week, and 
yesterday a sales flier came offering a 
$160 price reduction on the same printer. 
| went back this afternoon, sales slip in 
hand, and was issued a refund of the 
difference—including tax and courtesy. 

It's all right to give Tandy the devil, but 
at least give the devil his duel 

Walt Stevenson 

Pittsburgh, Kansas 


| HOW SWEDE ITIS 

*! This is really tremendous! Sitting 
here in front of my PC, | am only a local 
call away from a wealth of information— a 
bank of useful programs that | can search 
at will. 

lam calling PC MagNet and CompuS- 
erve via the Swedish packet-switching 
network, DATAPAK It works like a dream— 
no breaks or retransmissions during file 
transfers. 

Now is when all the fun begins. 

Tommy Wirestram 

Solna, Sweden 


lees | A GLOBAL PERSPECTIVE 
Today, over 55 percent of Micro- 

soft’s revenue comes from outside the 
U.S. market. Why doesn’t PC Magazine 
cover computer trends outside of the 
United States? There are PC readers all 
over the world, and | bet American read- 
ers would love to know what's going on in 
other countries. American software de- 
velopers, as well, will better understand 
markets abroad. How about making PC 
Magazine more global? 

Niklas Mollberg 

Kirkland, Washington 
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PRE-DVORAK COMPUTING 

In a recent issue, John C. Dvorak 
writes: “Since when does DEC set trends? 
Ithasn'tset one since it invented the mini- 
computer decades ago” (Inside Track, 
PC Magazine, April 11, 1989). Now, DEC 
and Ken Olsen may have done many 
things, but inventing the minicomputer 
wasn't one of them. The first minicom- 
puter, the Elecom 100, was invented by 


Today, over 55 percent 
of Microsoft’s revenue 


comes from outside the 
U.S. market. Why 
doesn’t PC Magazine 


cover computer trends 
outside of the United 
States for readers all 
over the world? 





Dr. Samuel Lubkin and built by his Elec- 
tronic Computer Corp. around 1952. It 
was also the first computer to use a tape 
drive. 

Lubkin was quite well known in the 
days before John Dvorak was weaned. 
Lubkin was the first person in charge of 
the ENIAC. He designed the logic of both 
the EDVAC and SEAC, invented dynamic 
(clocked) logic, and had over 100 com- 
puter patents issued. Everybody paid Lubkin 
royalties, and his lawyer—not Lubkin—got 
rich. 

Yale Jay Lubkin 

Owings, Maryland 


SEEING ABOVE THE CONFUSION 

| would like to clarify one point made 
in the review of our product Turbo EMS 
(First Looks, PC Magazine, February 14, 
1989). The article implies that Tele-Ware 
Corp. is still marketing a product called 
Above DISC. We are not. As your re- 
viewer pointed out, we developed the 
original Above DISC software and con- 
tracted with a marketing firm to publish it 
for us. When we elected to seek a new 
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Transforming a blank piece of 
paper into a document that’s as 
appealing as this calls for plenty 
of page makeup. 

But if you’re like the rest of th® 
world, you've barely got enough 
time to write, let alone struggle 
with formatting. 

Well, now you don’t have to. 
Because Am is here. And it’s about 
time. 

Ami can save you about three 
quarters of the time you're currently 
spending on everything from simple 
letters and memos to presentations, 







reports and newsletters. oi 
How? a plain 
words into 
gorgeous documents. 


Ami looks a lot like a desktop pub- 
lisher. And the documents you can 
create with it have desktop publishing 
written all over them. 

But as you'll quickly discover, 
Amf is a serious word processor 
that makes the most of Microsoft® 
Windows. 

(If you don't have Windows, don’t 





worry. A runtime version is included.) 
You can integrate text and graph- 
ics. Import both from other programs. 
And admire your documents from 
four fully editible page views. 
Right now, we suggest you 
admire the $199 price tag and 
‘A fast personal word processor... that 
makes it easier to produce great- 
looking reports, leers and memos 
than any other PC word processor.” 
PC/Computing 
“Surprisingly sophisticated... 
quite simple to learn and use 
... anung the most powerful of the 
executive word processors.” 
Michael J. Miller, in InfoWorld 
Vokes desktop publishing class output a snap for 
the average user. 
William Zachmann, in PC Week 
send in this coupon right away. 
Or just pick up the phone and call 
us at 1-800-831-9679. 
Then you can take advantage of our 
30-day money back guarantee. 
Now that should help you make up 
your mind. 





Please rush me Am{. 
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By letting you write your words 
and make up your pages at the same 
ti 


City! Statel Zip 


Disk size: 54"12MB 0134" 720K 





Make me look great for $199. 


ime. 
In fact, you don't have to do any 
makeup at all. 
Because Ami gives you over two 
dozen pre-designed style sheets that 
let you instantaneously transform 


OCheck enclosed COAMEX OVisa O MasterCard 

Card No Ep: 3 

Send coupon to: SAMNA, 5600 Glenridge Drive, Atlanta, GA 30342 

Add $10 for shipping & handling (GA residents add sales tax). Prices valid in U.S. only. 


CALL 1-800-831-9679 FOR YOUR NEAREST DEALER. 














Requires IBM’ AT, PS/2 or compatible (80286 or ‘386 CPU); CGA, EGA, VGA, or Hercules com 





i 
Amf is a trademark of Samna Corporation. Ail other trademarks and copyrights a 
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displays; MS/DOS 3.0 or higher. 


acknowledged. 


Only the new 44MB Bernoulli” bridges the 
operating system gap. To transfer files 
SS between PCs, PS/2s" and Macs, or 
“between DOS, 0S/2° and Finder, 
AQ just transfer the cartridge. 
‘\ __ For large amounts of data, 
\. Bernoulli is easier 
XX. and cheaper 













Get a handle on data transportability. 
Only the 44MB Bernoulli Disk Cartridge 
takes 1000Gs of shock without data 
loss—that's 6-8 times tougher than other 
removables and the only one you can 
drop from a desk top and not lose data. 
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Unlike fixed disks, removable 
Bernoulli Disk Cartridges can 
be locked away for the ultimate 
security. And only Bernoulli 

automatically checks and 
replaces marginal sectors to 
protect your data better than 
hard disks—fixed or removable. 


WHAT DO YOU MAKE OF A 
~ THAT DOES MORE TH 











You make sure you see it. Because no mass storage system anywhere, 
made by anyone, does all the things the new 44MB Bernoulli does so 
well. Or so fast—with access in 22ms. Or so affordably—at as little as 










The new 44MB Bernoulli makes other backup systems a 
waste of time. it's 3-4 times faster than tape, and can back itself 
up in as little as 3 minutes. 


The new 44MB Bernoulli gives you 
the performance of a hard disk with 
an effective access time of 22ms, 
but never fills up. When one Disk 
Cartridge is fuli, there's another. 
And another. And... 



















At $2.84 per megabyte, 

the new 44MB Bernoulii 
Disk Cartridges are a penny- 
pinching place to put data. 
They deiiver up to 5 times 
More storage per dollar 
than any hard disk, and 
even more than floppies. 


MASS STORAGE SYSTEM 
AN MASS STORAGE? 


1/5th the growth cost of other systems. And it’s from Iomega, the world’s number one remova- , a " 
ble mass storage company. So make time to call 1-800-342-8838 and find out about it. Because [-M=EGA 
no matter what your mass storage problems, the new 44MB Bernoulli makes an ideal solution. _ Neverending storage solutions. 


He 8 racierrertua es Borrcue Box bet & recre Cryd Ee-orwa. ct ree P5/2 18 a trademark of (BM 
Cee aetennete iron boos is a trademark ot Appie Computer Inc 
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Database reports without programming— 
with R&R report writers. 


R&R helps you create reports quickly, without programming, directly trom 
related databases, Use for turnkey sysfems and ad hoc reporting. Print In 
any layout, from columnar listings and malting labels to preprinted forms 
and form letters. R&A Is full-featured and flexible, so you can concentrate 





















100 1b Confec. Suget 


250 1b cene Sudet 14 


Beker'® Chocolate 
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ey ft. 
on making reports show exacfly what you want fo show, In exactly fhe way OES « 
e you want to show It. Any report. 
ereve™ Perform calculafions as needed, including fotals and subfotals. Sort and 
group records in any order. Selecf records with plain-Engllsh query. Save \ 
time with automatic TRIM, word-wrap, justification, currency, and date \ ’ 
formats. Improve appearance with bold, italics, underline, different fonts, and ae ates 
graphics characters. ee 
| Lofus-lke menus, WYSIWYG screen-painting, and HELP system make If = STATEMENT 
‘acct wo Toum 


easy fo learn R&R. And since R&R report writers look alike, when you've 
learned one you know them both. 











Works with dBASE Ill, dBASE !V, dBXL™, Quicksltver™, 
and file-compatibles. Includes royalty-free runtime that 
requires only 25 KB of memory. Network support standard. 
Clipper™ and FoxBASE~™ Module required for .NTX and 
IDX indexes, $49.95. Optional Code Generator, $149. 







—— 


“.. a stunning combination of a comfortable and Informative 

user interface, supremely easy access to multiple related files, and 
extensive report design and enhancement tools. Usable by novice 
and expert alike, It is superb for generating elther straightforward 
or complex report output...” 12/8/87. 






















One of “The 100 Top-Rated Products of 1987.” 
Sales InfoWorld, 12/28/87. 
Registers 


Invoices Awarded Most Useful Add-On Product for dBASE by 1988 dBASE 
Form Letters sat Developer Conference attendees. Ashfon-Tate, September 1988. 


Statements ‘ : : ma Mh 
Mailing [ 
Labeis 

Aged 

Receivables Works with Lotus database worksheets or ranges. Works 

iq 48 add-in or add-on wifh 1-2-3, Symphony, and worksheet- 

COD Tags compatible products. Requires 20 KB as add-in. Network 

Purchase “y1| Support standard. Replaces Lotus 1-2-3 Report Writer™, and 

Orders 2 Includes program to convert existing reports to R&R. 


Customer 
Lists 30-Day Moneyback Guarantee! 


Teiephone : 
Dwentoncs CIRCLE 315 ON READER SERVICE CARD To order, or for more information and 


the name of the dealer nearest you, call: 
Saies 7 


aes, ll 800-325-9035 
Advertising seeandintien in Mass., call 508-366-1122. 
Schedules ioten ae a erence? mereadio Ne 2ea! Concentric Data Sysfems, Inc. 


23340 X-Ray 18 Lyman Street, Westboro, MA 01581 
and more 5/89 Check #420 
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Letters 


publisher for our product, the trademark 
“Above DISC" stayed with our ex-pub- 
lisher. 

Therefore, our software was marketed 
as Above DISC, Versions 1.0 through 
1.3, only. Subsequent releases have all 
been under the Turbo EMS label. We 
have no connection whatsoever with any 
other versions of or upgrades to any 
software currently being marketed under 
the “Above DISC" trademark. 

! bring this to your attention not to 
criticize your review, but to provide you 
with information that | hope will prove 


OS/2 was designed to 
take advantage of the 
technology we've been 
unable to utilize 

since 1984, and will 


provide the foundation 


for withstanding 
future hardware 


advancements. 





useful should you get Inquiries regarding 
“our upgrades. 

Karen Lund 

President 

Tele-Ware Corp. 

Pittsford, New York 


OS/2 BE OR NOT TO BE 
__ If IBM and Microsoft want to see 
) OS/2 running on more computers, 
they will have to take a long, hard 
look at what they are shipping. 
Regardless of OS/2's possible merits, 
the real problem is installing the software. 
The automated INSTALL program does 
not work, and my local dealer was unable 
to provide any assistance. | had to re- 
peatedly call the dealer, who called IBM; 
IBM then called back the dealer, who 


called me. After wasting literally days 
within this vicious circle, | finally gave up 
and asked for my money back. 


OS/2 might be the best operating system | 


ever, but it is crippled by a complicated 
installation process and alack of support. 
Jay Munro 
Stamford, Connecticut 


The main objective of any business is to 
turn a buck. Microsoft, Intel, and IBM are 
not around for the sole purpose of pleas- 
ing the masses; they are out to make 
money. This does not mean that OS/2 or 
state-of-the-art hardware is being shoved 
down our throats. 

OS/2 was designed to take advantage 
of the technology we have been unable to 
utilize since 1984. It has been long awaited, 
and I'm glad it's here. Far from just a 
means to implement the power of existing 
hardware, OS/2's design will provide the 
foundation for withstanding future hard- 
ware advancements as well as present a 
clearer direction for software develop- 
ment. 

Craig Hubbs 

Knoxville, Tennessee 


_] WHAT DOES PC STAND FOR? 
we, | With all due respect, John C. Dvorak's 
“The Death of Progress” (Viewpoints, PC 
Magazine, May 16, 1989) has it 
backwards—the term “PC” originally meant 
“personal computer.” That is, it referred 
to a computer small enough and cheap 
enough for individuals to afford. Mr. Dvorak 
contends that those of us with older equip- 
ment should scrap our investments for 
the benefit of the technological elite. Those 
who like to spend their money on the 
latest fads are welcome to do so. But I'd 
like to remind Mr. Dvorak who made the 
personal computer industry a success in 
the first place. 

David C. Hay 

Edison, New Jersey 


HOW TO WRITE TO PC MAGAZINE 


Send letters to PC Magazine, One 
Park Avenue, New York, NY 10016, 
or upload to PC MagNet (see the 
“By Modem” sidebar in the Utilities 
column for access information). All 
letters become the property of PC 
Magazine and are subject to editing. 
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Can't 
Afford A. 
PostScript 
Printer? 


NOW YOU CAN 
Print PostScript 
Language 
Text and Graphics 
On ANY Printer 


& 
’ PostScript® Languoge 
Interpreter for the IBM PC 


GoScript Software, the Low-Cost 
PostScript Language Printing Solution 


Choose the one that fits YOUR needs: 
GoScript - $195 - With 13 Fonts! 
| GoSenpt Plus - $395 - With 35 Fonts! 





“includes Drivers for Many Popular 
Laser, Ink Jet, and Dot Matrix Printers 


ORDER TODAY! 
Contact Your Local Dealer 
or call the LaserGo Order Line 
(800) 451-0088 (outside Calif.) 








TEL: (619) 530-2400 
FAX: (619) 530-0099 


G 


$235 Trade Place, Sule A, San Diego. CA 92126 


i 


CIRCLE 280 ON READER SERVICE CARD 


Our Swans 
make waves. 


The Swan line of computers is creating 
waves of excitement among computer 
users. One reason is price. Swan com- 
puters are true bargains, offering you the 
most for your investment. But price alone 
doesn’t tell the complete value story. 
Swan computers are solid, reliable 
erformers...assembled by Tusse 
‘computer Products, a solid, reliable 


WIcin 
company with a tradition of unsurpassed 


TECHNOLOGIES 
customer satisfaction. 


Swan computers are highly compatible. In fact, all Swan computers 
offer the top-rated Phoenix ROM BIOS to assure 100% PC compatibility. 
And the benefits keep coming, wave after wave... 


30-day satisfaction guarantee 

If you're dissatisfied with any Swan brand name product, you can 
return it within 30 days from the date of shipment and get your money 
back. No questions asked* 


Free technical support 


When you own a Swan, you can call our toll-free number and be 
in touch with our expert technical and service staff. They’ll answer 
your questions and help you take fullest advantage of your system's 
capabilities. 
Full 1-year warranty 

Every Swan brand name product is backed by a full 1-year warranty on 


pes and labor. A second year of coverage is available through the Swan 
xtended Warranty (SEW. Ask for details when you order your Swan. 


Fast, sure delivery 

You want your Swan up and running and doing its job for you. Fast. 
So any order we receive before 4 p.m. EST is be es the same day. Even 
orders received after 4 p.m. are shipped within 24 hours** 

We also insure your order at no cost to you. And we don’t charge 
your credit card until your order is actually shipped. 


Convenient on-site service 


Swan offers you the valuable option of on-site service from Sorbus™, 
a Bell Atlantic™ Company. If your computer needs to be serviced, an 
experienced technician will be dispatched to your site quickly, minimizing 
downtime, maximizing convenience and value. 
Swans make waves in business and education. 

Swan offers a full line of services tailored to the needs of educational 
and corporate computer users. Call our Educational & Corporate Sales 


Department toll-free at 1-800-468-9044. Learn how a Swan can be a 
business animal. ..or a teacher's pet. 


Swans make waves in the computer industry. 

With their compatibility, reliability and performance, Swans add up to 
value for their owners. So it’s no surprise that Swans are making waves 
in the computer industry. Waves that may make some competitors run 
for safer ground. 


Read what computer journals are saying... 


”,..1f you enjoy getting the most performance for your dollar, the Swan 
--.is a good alternative” to showy, more expensive brand names. 
—Computer Shopper, April 1989 
“The excellent manual and 30-day money-back guarantee both indicate 
that Tussey Computer Products values customer service:’—PC Resource 





Swan 386/20 : 


“Tussey's Swan 386/20 flies.” 

— Computer Shopper, April 1989 
Gracefully combining power and perform- 
ance, this Swan has soared to the upper 
limits of today's technology. 
© 80386-20 20/8 MHz Norton SI 22.0 
© MS-DOS®, OS/2® & UNIX® Compatible 
© Phoenix BIOS 
© IMB of 32-Bit RAM Expandable to 16MB 

of 32-Bit RAM 
* Shadow RAM for Video & BIOS 
© Memory Interleave for near 0 Wait State 
© 80287 & 80387 Co-processor Socket 
© 200W Power Supply 
© 5 Device Bays: 3 Exposed, 2 Internal 
© 1.2MB 5.25” or 1.44MB 3.5” Floppy Drive 
© Dual Floppy/Dual H.D. Controller 
w/1:1 Interleave 
© Ports: 2 Serial, 1 Parallel, 1 Game 
© 8 Expansion Slots: 1) 32-bit, 4) 16-bit, 
3) 8-bit 
© Enhanced 101 Key Keyboard 
© Clock Calendar w/Battery Backup 
© Swan Setup & Utilities Diskette 
ions: 
© 80387SX Co- 
© Upgrades: 1.5, 2, 3, 4, 5, 6 or 8MB 
© Upgrade to 2MB only $396 
© GW BASIC/MS-DOS (4.01) add $89 


COMPLETE SYSTEM WITH 3 0 4 ty 

80MB HARO DRIVE AND 

MONO MONITOR 

Base System with Single Floppy, No Video ..$2199 
386/20D | ,.IDEO OPTIONS ser 
A . 14 Flat] VGA | VGA 

| Drive Options | Mono] in| sivas | Caor | 

$2749 $2798] $2948]$3248 
/80MB (28: 

eit inerene | $3049[53098 

[ore tase [3694 |83743] $3893] 4199 


Tower Case Option for 386/20 
w/230W power supply add $300 













* Items returned must be as-new, without modification or 
damage. All warranty cards, manuals and packaging must be 
included. Return shipping must be prepaid and insured, 
bearing a RA (Return Authorization) on the shipping label. 
Sorry ... shipping charges are not refundable. 


“* Custom configured systems may take longer. 
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Swan 386SX 


This system gives you 386 compatibility, 
power and performance ... at a 286 price. 
© 80386SX 16/8 MHz Norton $117.6 

* MS-DOS®*, O5/2* & UNIX® Compatible 

© C&T BIOS (Phoenix Available) 

© 1MB RAM Expands to 8MB on Systemboard 

© Memory Interleave for near 0 Wait State 

© 80387SX Co-processor Socket 

© 200W Power Supply 

¢ 4 Device Bays: 3 Exposed, 1 Internal 

© 1.2MB S.25" or 1.44MB 3.5” Floppy Drive 

© Dual Floppy/Dual H.D. Controller 

w/1:1 Interleave 

© Ports: 1 Serial, 1 Parallel, 1 Game 

© 8 Expansion Slots: 6) 16-bit, 2) 8-bit 

© Enhanced 101 Key Keyboard 

© Clock Calendar w/Battery Backup 

© Swan Setup & Utilities Diskette 
Options: 

© 803875X C 

°U; 22, 3, 4, S, 6 or 8MB 

© Upgrade to 2MB only $396 
¢ GW BASIC/MS-DOS add $89 


COMPLETE SYSTEM WITH 

semmanese 1899 
Base System with Single Floppy, No Video .. $1499 
| 386SX | EO CFO NS | 
| Drive Options [Mono] ions | Mono | Coir | 
cine 
i 4Pinteresve [$1999] $2046] $2198) $2496 
E41 Intereave soe Ei cxalsoe 
2258 endef le 



















Swan 286/12 


You probably never thought you could 
get into a reliable business system this 
inexpensively. But with the 286/12, you 
can. Now. 


© 80286 12/6 MHz Norton SI 12.3 

© MS-DOS®* & OS/2* Compatible 

© Phoenix BIOS 

° S12K of RAM Expandable to 1MB 

© 0 Wait State 

© 80287 Co-Processor Socket 

© 200W Power Supply 

©S Device Bays: 3 , 2 Internal 
© 1.2MB 5.25” or 1.44MB 3,8" Floppy Drive 
© Ports: 1 Serial, 1 Parallel, 1 Game 

© Dual Floppy/Dual H.D. Controller 
© 8 Expansion Slots: 6) 16-bit, 2) 8-bit 
© Enhanced 101 Key Keyboard 

© Clock Calendar w/Battery Backup 

© Swan Setup & Utilities Diskette 
Options: 

© 80287 Co-processor 

© Upgrade to IMB 

© GW BASIC/MS-DOS add $89 
COMPLETE SYSTEM WITH eeeae 
32MB HARO ORIVE AND 

MONO MONITOR 


Base System with Single Floppy, No Video ....$999 


leo Adapts 
[Brive Option | Mone fe] EGA [VGA 
tice | 
SORE Gee sao] sisson is 


& 1:1 Interlea 


Au [soso sone 
















Swan XT10 


The perfect budget-priced home com- 
ter. A solid, reliable, compatible per- 
rmer. 
© 10/4.77 MHz 8088-1 
© Phoenix BIOS 
© 640K of RAM 
© 0 Wait State 
© 8087 Co-Processor Socket 
© 150W Power Supply 
© 4 Device Bays: 2 Exposed, 2 Internal 
© Single 360K Floppy Drive 
© Ports: 1 Serial, 1 Parallel, 1 Game 
© 8 Expansion Slots 
© Enhanced 101 Key Keyboard 
© Clock Calendar w/Battery Backup 
© Swan Setup & Utilities Diskette 
Options: 
© 8087 
#3,8" Drive 
© GW BASIC/MS-DOS add $89 


$979 


Base System with Single Floppy, No Video .... $549 


ie ia hens 


COMPLETE SYSTEM WITH 
32MB HARO ORIVE AND 
MONO MONITOR 


| arlene 
ste | eral str 





* Includes Single 360K Floppy Drive 
* Upgrade from 12° to 14” Flat Screen, add $49 


Toorder: Nosurcharge on Discover, Visa, MasterCard or AMEX 
* Your credit card ts not charged until your order 1s shipped 
Shipping: 3% or $5 minimum for UPS Ground. Call for shipping 
charges on Express Air, APO, FPO, AK, H] and all foreign orders, 
* Allow 2 weeks for personal and company checks to clear. 
# Defective stems replaced or repaired at our discretion. PA de- 
livertes add 6% sales tax. Pricesand terms subject tochange with- 


a 


Open: 8a.m.- = M-F, 10p m.-8p m ae 12 | = Sun 











Order Now Toll-Free 


1-800-468-9044 


FAX:814-237-4450 © International:814-234-2236 


= Swan... 
Stcp 


ee eS eee 
TUSSEY COMPUTER PRODUCT 
3075 RESEARCH DRIVE © STATE COLLEGE,PA © 16801 
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Make a mating 


Get real compatibility. Call our toll-free 
number and our expert staff will mate you 
with hardware, software, or peripherals to fit 
your unique needs. And at a price you'll love. 
And when you shop Swan, you'll get the 
benefits of a strong, supportive relationship: 


¢ We won’t charge your credit card until your 


order is shipped. 


* Orders received before 4 PM EST will be 
shipped same day...and each order is 
insured at no cost to you. 

¢ You'll deal with a financially sound, 


respected company. 


© We'll be here after the sale to help you. 
© Software orders over $100 and accessories 


under six pounds will be 
shipped Federal Express. 





SOFTWARE 


dBase IV ... 
BORLAND 


BEDFORD 



















Windows /386 
Word 5.0 


PETER NORTON 

































Integrated Accounting ........---. $135 
BRODERBUND Se aes 
PrintShop 6... bai! mei 
Print Shop Compauon . Norton Advanced Unlities ... .....$73 
CENTRAL POINT QUARTERDECK 
Copy It PC 4 DESQView _ -... et Ti 
Deluxe Option Board DESQView 386 . ween oe STP 
PC Tools Deluxe $.0... REFERENCE SOFTWARE 
CORE Gramummuatik {10 .. 0. eee ee eae $F 
COT ER ER sccrsttemSMistonse)sonsssonsse SAMNA 
DAC SOFTWARE 
Dac Bonus Pack... .... SOFTWARE PUBLISHING 
Dac Accounting “ First Publisher ............. os $74 
Dac tay Light... . First Publishing Fonts... - Wall 
Dac Easy Payroll * Harvard PM 30... + $Call 
Lucid +-D...... _ $69 Harvard Graphics. $Call 
Call for Pricing on Tatora ch) choke 39 am 
fessional 
RETHGENERATION "ctf Uo 
FORESIGHT id Professional Write $119 
SYMANTEC 
Drafix CAD Ultra 2.6.0 0... $229 Centos 
FOX QHA... 
Roxbavey Q&A Write .. $119 
Foshaserst6 Timeline 3. ... 
FUNK THREE D GRAPHICS 
a ne en eS Perspective JUNOT oe cones vse os $9 
YB vee Cee WORD PERFECT 
GENERIC SOFTWARE Dain Peciext tee 
Generic CADD Level 3. oo $159 Library we os 
IGC Word Perfect $.0 
VIM/ 386 ssesseosssnncssseansnenersten we $199 WORDSTAR 
INTUIT Wordstar Prof, v5.5 ......010 
QUICKEN .......crercesnemmemeneneree $32 Wordstar v $.5 Upgrade ......-..0 $79 
MECA XEROX 
Managing Your Money Ventura Publisher 2.0 
MERIDIAN Presents... .. 
Carbon Copy Plus oo cece $107 
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MONITORS 
— TIL Monochrome — 































— EGA Multisync — 
Imtec 1455N Multi... S19 
Mitsubishi Diamond Scan ........ $499 
NEC Multisync 3-D .. 

NEC Multisync Ptus... 

Sony 1308... seus 

a CA 
Amdek 732 . : 
Imtec 1453. Q 7 $349 
Magnavox 7749 (Grey Scale) ...... $129 
Magnavox 9062 ..... “i $429 
NEC Multisync 2a .. ..$Call 
PC ADD ON BOARDS 
Boca 

RAM Card XT or AT... - $Call 
1/O card XT of AT ..... seve S79. 
Micron 

RAM Card (MB-28-DH) 

populated w /2MB RAM ............ $729 
TOPS 





























VIDEO CARDS 
——- EGA 
ATI 
EGA Wonder 800 .ssccssnsscrsreeee $239 
Paradise 
Auloswitch 480 .. $199 
Auloswilch Mono $169 
STB 
Mult Res Il $169 
Swan 
EGA... a $169 
—— VGA ————_ 
ATI 
VGA Wonder ... call 
Orchid 
VGA — $269 
Pro Designer VGA_ . $319 
Pro Designer VGA + ....- SCall 
Paradise 
Paradise VGA + . 
VGA Professional 
VGA +16 
Swan 
Video 7 
VEGA VGA 6. eo $779 
Fast Wrile VGA... » $369 
VRAM VGA... wes $499 

MISC. ————_- 

ATI 
Graphics Solution (Mono/CGA)... $169 
Hercules 
Graphics Plus (Mono)... $179 

lor Card (CGA)... $219 
Swan 
Switchable (Mono/CGA) ... ... ..$69 


OSHIBA 
LAFTORS 

T1200 (HONE) ne SOD 

T1600 (12MHz/20MB) .......... $3399 










Lappac 2 Deluxe - fits all Toshiba 
portables (except 3200) $59 


Order Now Toll-Free 


1-800-468-9044 


inBoard 386 ee 
Call for Daaghterboa FAX 814-237-4450 © International 14-234 2236 
DISKS 
aso S25" 
Bonus Ds/DD) — $695 
MaxLL §=DS/DD $19.95 $995 
VERBATIM DS/DD $19.95 $9.95 
SONY DS/DD $19.95 $10.95 
—___.| TECHNOLOGIES |_ 
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FLOPPY DISK DRIVES 


Mitsubishi 


35° (720K) ....~- 
3.5” (1 44MB) ..... 





PC HARD DRIVES 
LOK 





ST-225 20MB (65 ms) ........ $21 9/525" 
ST-238 30MB (65 ms) 
ST-125 20MB (40 ms) 
ST-151 40MB (24 ms) 
ST-251-0 40MB (40 ms! 
ST-251-1 40MB (28 ms) 
‘ST-4096 BOMB (28 m3) «2:20-0:20, $599 


IMPRIMIS 
GDconTp1 para 
1S0MB (16.5 ma) .. $1299/$1495° 






“Kit Price - includes cables, controller 


and mounting screws. 


ACCESSORIES 
Curtis 





a division of 


all. 1-800-468-9044 


Swan Peripherals... 





1180 trvzcps, scot, spine) _- $179 


NEW 1191 (240cps, 90 col, ¢pio)  $Call 
1124 (192cps, 80 col, 24-pin) $Call 
192 (180cps, 132 col, Span) $389 
1595 (240cps, 132 col, 9-pin) $aag 
1824 (2@0cps, 132 col, 24-pind $569 
4450 (1ippm laser printer) $1375 


starr’ 









NX-1000 tres eps, 9-pin — $Call 
NX-1000 Rainbow 

(4deps, 80.c0l, MpINY eevee ~ $229 
NX-1S (120eps, 132 cot, Bin)... $349 
NX-2400 (170cps, 80 col, 24-pind_.$Call 


LASER PRINTERS 





Hewlett-Packard 
Laserjet Series 

¢8 ppm/SI2K ........ .. 
Laserjet Series ID 
Qume 
ScripTEN 

*10 ppm/Postscript . .........+ -$3u9 


MICE 











IMSI 

Optical Mouse 

w/Dr. Halo OL .... $79 
Microsoft 

Logitech 

NEW Bus Mouse (320 dpi) 
NEW Serial Mouse (320d, 
with Palnt add... 6... $10 


$78 





EPSON 





LX-810 (aso eps, 20 cot, s-pinr $189 


FX-850 (264eps, 80 col, 9-pind $Caill 
FX-1050 (264cps, 132 col, pind for 


LQ-S10 (140cps, 80 col, 24-pun) . Best 
LQ-850 64cps, 80 col, 2¢-pun) Price 
LQ-1050 (2s4cps, 132 col, 24¢-pind on 
LQ-2550 (400cps, 132 col, 24-pm) Epson 





320 1200 cps, 90.cot, spin) —.. $339 


321 (00cpe, 132 col, % pin) $469 
390 (270cpe, 80 col, 24-pin) $469 
391 (270cps, 132 col, 24-pun} —— $679 
393 (450cpe, 132 col, pun}. $Calll 
Citizen 

120D (120 cps/9-pin)... .... - $139 
160D (180cps, 80 col, -pin} .... $159 
Hewlett-Packard 

Deskjet (240cps, 80 col) ..—...- $599 


Deskjet Plus (240cps, 80.col) ... $Call 
Paintjet (167cps, 80 COM) snr $1049 


NEC 

P2200 (170cps, 60-col, 24-pin) $359 
P5200 ( 80 cal, 24-pin) $529 
P5300 (265cps, 132 col, 24-pin) ... $669 
Toshiba 

P321SL (216cps, 80 col, 24-pin) .$499 
P341SL (216cpe, 132 col, 24-pin) $659 
P3S1SX (360cps, 132 col, 24-pin)$Call 


MODEMS 





ATI 
2400 etc internal 


Hayes Smart Modem 

1200 bd Internal . 

1200 bd External 

2400 bd Internal ... .. S 
Practical Peripherals 

2400 bd Internal... 
2400 bd External . 


Swan Technologies 
1200 bd Internal .. - 
1200 bd External . 
2400 bd Internal. 
2400 bd External... 
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Swan 


Feather your nest 
for less. 


‘Top-quality Swan peripherals can make your PC an even better place 
to work and play. ..and at prices that won’t crack your nest egg. 
Every Swan brand name product comes with a 30-day, money- 
back trial guarantee. And every Swan brand name product is backed 
by a full one-year warranty on parts and labor. You also get toll-free 


technical sup 


rt and customer service. 


You'll be tickled when you discover what a reliable Swan add-on 
can do for your home or office PC system. 





Swan Modems 


Make the worldyour partner. With theSwan 
Modem, you'll be able to communicate with 
other PCs and information services around 


the world through pulse or touch tone 
e. You'll tap into a world of data and 


Fontes your horizons. Every Swan Modem 
comes complete with communication soft- 
ware and full documentation. 

© Hayes*compatible ¢ Auto answer/dial 

® Include PC Talk II] software 

2400 bd internal? .......cseseecrsconeees 
1200 bd internal 
2400 bd external 
1200 bd external .. 








© actudes Dit Com 0 3.5 software 





Swan Tape Backups 
Protect that nes! of important dala stored on 
your hard drive. Swan Tape Backups store 
40MB on a single tape cartridge .. reliably, 
conveniently, and economically A Swan tape 
drive can be installed on any Swan computer 
and most XT- or AT- compatibles. 


40MB XT or AT Internal ......0:i:...$299 
40MB XT or AT External .ccccrvn $399 


To order: No surcharge on Discover, Visa, MasterCard or AMEX. 
Your credit card is not charged until your order is shipped 
Shipping: 3% or $5 minimum for UPS Ground. Call for shipping 
charges on Express Aur, APO, FPO, AK, Hil and all foreign orders. 
If part of your order is backordered, the remainder will be 





Swan Video Cards 


Different people have different uses for their 
PC's... from everyday uses like word proc- 
essing and to today's more 
demanding applications, such as deskto 
lishing presentation graphics. 

let video card can help you better meet 
your needs today ... orhelp you ride the wave 
of technology into tomorrow. 

Switchable Card *Hercules®* to CGA 

© Parallel POrt .-s.sssccsessereesmrseeseestersersernse $O9 


EGA Card © EGA/CGA/TTL 
© 640 x 480 Resolution ...cseccccscssserrsereesee $169 


VGA Card ° Register-level compat 
© 256K RAM © 17 VGA Modes ........-«. $229 





Swan Keyboards 
tt'simportant to have choices, SoSwan 
them to You can depend on the ati 
family of tactile keyboard for reliable 
with either the reassuring audible feed! 
of the “touch and click’ or the quiet response 
of the "silent" keyboard. 
101 Key Touch & Click or Silent.$79 
84 Key Touch & Click coves $69 
















shipped UPS Ground. Allow 2 weeks for personal and company 
checks toclear ¢ ALL SALES (except Swan: ) ARE FINAL. 
© Defective tems or repaired at our discretion. ¢ PA 
deliveries add 6% sales tax. * Prices and terms subject to change 
withoul notice. 
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Me 





Me 


Sometimes, even on the best 
planned LAN, everybody doesn't 
seem to be pulling in the same 
direction. Getting together can 
be a problem. 

Unless you have R2LAN™- from 
the makers of CROSSTALK: 


Sometimes a 
small change in 
your equipment 
can make all 
the ference 


With R2LAN, when you 
co-write a document, you can 
actually co-write it. You and your 
writing partner both see the same 
thing on your own screen, and 
either of you can make a change 
from your own keyboard-and 
both of you will see it immediately. 

That's the kind of screen-to- 
screen, keyboard-to-keyboard col- 
laboration you get with RZLAN. 

In fact, R2LAN lets you treat 
any PC on the network as if it 
were your own, ing data 
files, troubleshooting, or just 
sharing data. 

LAN’s were meant to bring 
people together. There are greater 
benefits than just sharing periph- 
erals and transferring files. At 
least there are if you're using 
R2LAN from CROSSTALK. A 
small change in your equipment 
can make all the difference. 
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RZLAN 


CROSSTALK COMMUNICATIONS 

1000 Holcomb Woods Parkway 

Roswell, Georgia STE STE 2575 
404/998-3998 

A Division of Digital Communications Associates, tur dea 
An NYSE listed compans For a copy of the ann 

report or further information call 404) 442-4000, 

CROSSTALK is a regis sete trademark of Digital 

Communications Associates, Ine R2LAN iva trade- 

math ¢ of Digital Co Arntiniean ins Asyoctates, Ine 
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ANOTHER EYESAVER 
Your recommendation of SkiSoft Publishing's 
No-Squint Laptop Cursor to cure a faint 
cursor on an LCD screen was a good one 
(PC Advisor, PC Magazine, April 11, 1989), 
but there is an alternative that laptop 
owners should be aware of: NoBlink/ 
Accelerator by Nostradamus Inc. ($49.95, 
3191 Valley St., #252, Salt Lake City, UT 
84109; (801) 487-9662). NoBlink was one 
of PC Magazine's favorite utilities in 1987. 

Neither No-Squint nor NoBlink works 
perfectly with all software. | lean toward 
NoBlink because it works better with 
Microsoft's CodeView, while one of my 
colleagues prefers No-Squint because it 
behaves well with the Number Cruncher 
Statistical system. 

Gerard Dallal 

Maiden, Massachusetts 


ONE-FINGER TYPING 

lam trying to locate two pieces of software 
that should make working with an iBM- 
compatible computer easier for a person 
who has the use of only one hand. 

The first is a utility that allows key 
combinations, such as Ctr-F8, to be pressed 
in sequence rather than together. The 
second package is acommercial package 
called PRD+. 

Elizabeth Swoope Johnston 

Baton Rouge, Louisiana 


As you probably know, Productivity 
Plus—also known as PRD +—is a 
ENPaS customizable TSR that expands 
abbreviations as you type them. For example, 
when you type “‘asap,’’ PRD + automatically 
expands it to ‘*as soon as possible.”’ The 
program, available directly from Productivity 
Software International (1220 Broadway, 
New York, NY 10001; (212) 967-8666) 
comes in two editions: a 4,000-abbreviation 
Standard Version for $89.95 and an 8,000- 
abbreviation Professional Version for 
$129.95. 
What you might not know is that the 
company also includes on the PRD + disk 
a program called Peck, which allows you 


ANOTHER EYESAVER: 
Curing the iaptop cursor 
squints. 


ONE-FINGER TYPING: 
Entering combination 
keystrokes sequentially. 


COMPUTERSPEAK: 


Digitizing sounds with 
your PC, 


OUTPUT ON THE ROAD: 
Lightweight printing with 
your laptop. 


WORDS ON-DISK: 
Finding an on-line 
dictionary. 





to enter keystrokes sequentially. Peck 
does not require PRD+ to run — the 
company also sells it individually for 
$9.95. Thankfully, the program uses less 
than 1K of memory, since you can’t 
unload it from memory without rebooting 
your system. 

Two other programs, both of which 
use less than IK of RAM, give you 
the ability to hit keys sequentially. 
STAYDOWN.COM, a utility available 
on PC MagNet (see the ‘By Modem’’ 
sidebar in the Utilities column for access 
information), can be unloaded from the 
command line. It works only for two- 
keystroke sequences, however, so you're 
stuck when it comes to soft reboots. 

A shareware product called KeyLock 
can handle three-keystroke sequences, 
but it works only with genuine Big Blue 
BIOSs and can’t be unloaded from memory 
without rebooting. You can get it directly 
from PC-SIG ($6, plus $4 shipping and 
handling; 1030 E. Duane, Suite D, Sunny- 
vale, CA 94086; (408) 730-9291) or from 
the PC-SIG Library CD-ROM. 


COMPUTERSPEAK 

With regard to your discussion on Speech 
Thing in the February 28, 1989, PC Advisor 
column, there is a product sold by Forte 
($249; 72 Karenlee, Rochester, NY 14618, 
(716) 427-8595) called the Audio F/X 
card that also allows digital recording and 
playback. Additionally, this vendor's card 
comes bundled with music creation/play- 
back software and an easy-to-use sound- 
effects-generation package. 

The length of recorded information is 
limited only by available disk space. Once 
digitized, the waveforms can be edited, 
amplified, filtered, time-shifted and added 
(producing echo), and combined with other 
prerecorded data. 

Mike McCourt 

Rochester, New York 


OUTPUT ON THE ROAD 
A while ago | bought a luggable computer 
and a smallish dot-matrix printer as backups 
for my desktop units and to carry with me 
on trips. | recently replaced the computer 
with a laptop, and I'd like to replace the 
printer with something a bit less weighty. 
Jim Held 
Del Mar, Califomia 


,| Of the tuly portable printers 

2 | ; available, perhaps the best one to 
WERE consider is the Diconix 150 Plus, 
the latest incarnation of the Diconix 150 
($499 with parallel interface, $519 with 
serial interface, Diconix Inc., 3100 Research 
Bivd.. P.O. Box 3100, Dayton, OH 45420; 
(S13) 259-3 100). 

This ink jet printer is good for the road 
because it’s small and quiet: it weighs 
between 3 and 4 pounds, with a footprint 
of 2 by 6% by 11 inches (HWD), and 
emits noise at only 45 decibels. It oper- 
ates off C-size rechargeable batteries and 
emulates the IBM Proprinter and Quiet- 
writer and the Epson FX85/100 printers. 

Of course, the printer probably won’t 
compare favorably with whatever on your 
desk. It’s relatively slow—rated at up to 
only 180 characters per second in draft 
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mode—and you probably wouldn’t want 
to print your resume on it. You'll also 
replace ink cartridges more than you'd 
like, at between $10 and $15 a pop. 

If you'd rather stick with impact dot 
matrix technology, Axonix offers the 6.5- 
pound ThinWrite 100, a 9-pin printer 
with a relatively compact 2.75- by 12- by 
8-inch footprint ($499; 2257 South 1100 
East, Salt Lake City, UT 84106; (801) 
466-9797) that operates off either AC or 
battery power. Print quality isn’t that of a 
desktop printer, but it’s readable. 


WORDS ON-DISK 
Where can | get a dictionary on floppy 
disks in ASCII format? 

Richard Cory 

Brooklyn, New York 


| Now that you're ready to abandon 
‘| J your trusty desktop dictionary in 
us favor of a smaller electronic one, 


you have several choices. 
If you want a small dictionary to pop 


up over your applications, then you should 
opt for Proximity Technology’s Choice 
Words ($99; 3511 NE 22nd Ave., Fort 
Lauderdale, FL 33308; (305) 566-3511), 
an 80,000-word dictionary and 470,000- 
synonym thesaurus, compliments of 
Merriam-Webster. The dictionary provides 
entries broken down by part of speech 
but doesn’t offer pronunciations, and the 
definitions are more terse—two lines long 
at the most—than concise. 

Choice Words eats up only 1.6MB of 
disk space and 100K of RAM, as opposed 
to the SMB and 128K taken up by Funk 
& Wagnall’s Standard Desk Diction- 
ary from Inductel ($79.95, 18661 McCoy 
Ave., Saratoga, CA 95070; (800) 367- 
4497, (408) 866-8016). Inductel’s offering 
gives you 100,000 entries and longer 
definitions, including facts about states 
and cities around the world, bio- 
graphical information, a list of common 
acronyms and abbreviations, and a usage 
handbook. 

The package can also be integrated 
with other reference works in the company’s 
Knowledge Acquisition System, which 
consists of such titles as The Dictionary 
of Computer Terms and The Dictionary 


of 26 Languages in Simultaneous Trans- 
lation. 

For the serious word cruncher, neither 
product is much more than a glorified 
spelling checker—the lexicons are too 
limited. If words are your life and you’re 
ready for the CD-ROM plunge, you might 
consider the $295 Microsoft Bookshelf 
(Microsoft Corp., 16011 NE 36th Way, 
Redmond, WA 98073; (206) 882-8080), 
which counts among its reference works 
The American Heritage Dictionary. 

For a steeper investment of $950, Tri- 
Star Publishing puts all 12 volumes of the 
OED at your fingertips with The Original 
Oxford English Dictionary on Compact 
Disk (475 Virginia, Fort Washington, PA 
19034; (800) 872-2828). Reviews of both 
CD-ROM products appear in ‘‘Archives 
in Miniature,”” in the January 31, 1989, 
issue of PC Magazine. 


ASK THE ADVISOR 

Send your questions to Advisor, PC 
Magazine, One Park Avenue, New York, 
NY 10016, or upload to PC MagNet (see 
the "By Modem” sidebar in the Utilities 
column for access information). Please 
specify your equipment. tl] 


This Should Go On Your Desk 
For The Same Reasons It Goes 


On The Road. 


Remember when sending a fax meant leaving 
your desk? Or when faxing on the road was 
almost impossible? 

Those days are over. Introducing the 
WorldPort 2496™ portable fax and data 
modem. 


Since it's external to your computer, it’s easily 
shared around the office. And since it’s battery 
powered and uses RJ 11s or optional acoustic 
couplers, it connects to public phones and 
PBXs anywhere. Via Bell and CCITT standards 
worldwide. It even sends and receives fax and 


WorldPort 2496 is a trademark of Touchbase Systems, Inc © 1989 Touchhase Systems Inc 
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data messages 
unattended or 
while you run 
applications. 

But best of all, from your desktop or laptop, 
you can instantly connect with practically 

anyone anywhere who owns a fax or modem. 


Unless, of course, they've ventured out on the 
toad without one. 


Call us today at 800-541-0345 (in New York, 
516-261-0423) for more on the WorldPort line 
and the dealer nearest you. 
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Touchbase Systems, Inc. 
e 160 Laurel Avenue 
3 Northport, NY 11768 
. (S16) 261-0423 
® Fax (516) 754-3491 


Quicken Is easy 
because It looks like 
your paper check- 
book There's nothing 
new to learn. 


Quicken gives you 
these reports in seconds: 
* Budget vs, Actual 
* Taxable Income/ Deductions 
*Income and Expense (P&L) 
+ Rental Property/ Job Costs 
* Accounts Payable 
* Cash Flow/ Cash Needs 
+ Payroll Taxes. 


Quicken automati- 
cally updates your 
check register, 
recalculates bal- 
ances, and prints 
your checks. 


Quicken prints 
checks even an 
laser printers. Pre- 
approved by alt 
financial institu- 
tons, Quicketr 
‘checks areeablly 
ordered through the 
form inte package: 


Quicken eliminates 
work It instantly 
writes recurring 
checks without 


typing. 





End Financial Hassles. 
ickerl, $4995 


uicken is the absolute fastest, easiest 
way to do your personal or small busi- 
ness finances. It saves you hours of 
time while perfectly organizing your 
finances. With Quicken, you'll always know 
exactly how much money you have and where 
it’s going. 

Forget Financial Hassle 
Quicken is so automatic, it does your finanaal 
work for you. It actually learns your regular 
bills Just confirm the payment amounts on your 
auto loan, utilities, and other bills. Quicken does 
14 bookkeeping steps and hands you the 
printed checks already addressed for mailing. 
All you do is sign them and seal the envelopes. 
Plus, install Quicken on your hard disk and the 
pop-up Billminder” appears on your screen to 
remind you when you have bills to pay—even 
if you forget! 

Finish Financial Work in Seconds 
Instead of dreading tax time, use Quicken to 
print itemized lists supporting each tax deduc- 
tion. Or let Quicken deliver other detailed 
reports such as income and expenses by cate- 
gory, P&Ls, and budget vs. actual comparisons. 
Quicken provides complete reports on screen 
or on paper almost instantaneously. Quicken 
will finish in seconds the same work that used 
to take you hours. 

No Accounting Mumbo Jumbo 
Quicken is as easy as the pen and paper you 
use now. You'll see the familiar checkbook and 
check register right on your screen. The only 
thing that changes is how fast you finish your 
financial chores. This is bookkeeping that's 
totally hassle-free. 


The World's #1 Selling 
Financial Software 
Here’s why Quicken is the world’s most popular: 
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Quicken is about as good as software gets: 
powerful, offordoble. ond eosy to use. 
Bill Howard. Execulive Editor 
PC Magazine, December 27, 1988 





For Personal and Business Use 
No other financial software provides more 
flexibility to handle the wide range of personal 
or business needs. Quicken is for service and 
manufacturing businesses, doctors, consul- 
tants, designers, retailers, as well as for house- 
holds. Quicken is ideal for anyone who wants 
relief from bookkeeping hassles. 


Specifications: 

Software Compatibility: Expors data in ASCE format. Also exports in 
Corus® format with optional Transier Liulity 

Hardware Compatibllity—Reular Version: All IBM® PC, AT? PS/2° 
and compatibles with 256K RAM and DGS 2.0.0r higher All printers. 
All monitors. 

Hardware Compatibility—DeakMate Version: Tandy 1000 SL with 
384K RAM oF IBM PC, AT. PS/2, and conmpatible computers wah 512K 
RAM and DOS 2.0 oc higher. All prinsers. All monitors (monochrome 
monitors require a Hercules or compatible graphics card) Also available 
for Macintosh and Apple 1 

Capacity: Undimited number of bank accounts. Untimited mumber of 
wansactions. Maximum amounts to $9,999,999 99 

‘Other: Unlimed FREE technica! support. Nat capy-protected. Checks 
are preapproved by all financial metitutions in the US. and Canada 
‘Sample checks and order form are enclosed tn Quichen package. 


Try Quicken FREE for 30 Days 
Order Quicken from the coupon below, or 
through our toll-free 800 number If you're not 
completely satisfied with Quicken for any 
feason, simply return it for a full, no-questions- 
asked refund. 


New! Now Available in DeskMate™ 
Quicken’s new DeskMate version offers mouse- 
driven ‘point and click’ ease. This version has 
exactly the same features as regular Quicken, 
but in the graphic DeskMate interface. 


| I want to wy Quicken: on your no-tisk 30-day guarantee. 
Iff'm not completely satisfied, | may return it within 
30 days for a full refund Quicken, $49 95 plus $3 00 ship- 
| ping and handling Califorma residents add sales wx 
| Call 800-624-8742 | 
(in California, call 800-468-8481), 
| or send this coupon with your check or credit card 
number to Intuit. 


Name. 





State__ 
Phone. 


c ia IBM version 
(Ci Transfer Utility to Lotus (optional, $19 95) 
C5" disk O34" disk 


| 

| 

| 

Ci DeskMate version | 

O Check enclosed (no purchase orders, please} : 
| 

| 

=| 

= 


OVisa OMasterCard CAmEx 
Card Number. 
: Expiration Date. 


lSturt cece: 
Palo Ako, California 94301 





We've Always Viewed Ourselves 
As A Front-Runner 





When PC Week asked 
498 corporate buyers 
how satisfied they were 
with their 286/12MHz 
computers, the findings 
may have surprised 
Compaq, Zenith, NEC 
and other industry giants. 


The 
Difference 


Is Designed In 
CompuAdd manufactures 
its own line of personal 
computers, 


Here’s Why 






You'll get on-site warranty 
protection for a full year when 
you purchase any CompuAdd 
286/20 or 386 computer. 

Just give us a call on our 
toll-free customer support line 
at the first sign of a problem. If 
we can't solve it on the phone, 


Corporate Buyers 


See It The Same Way 








Corporate volume buyers gave 
CompuAdd the highest scores 
in value for the price, compared 
to systems from Compaq, 
Zenith, NEC, Hewlett-Packard, 
Acer and Dell. 

A statistical fluke? 

Hardly. CompuAdd 
was rated highest by price- 
conscious buyers in last year's 
poll, too. 

And when asked to judge 
compatibility, they again ranked 
CompuAdd number one. 

Incredibly, the machine 
that inspired such confidence 
is our most affordable 286 
system, priced at $945, 

Our higher performance 
286 and 386 PCs are an even 
greater value for complex 
corporate applications. 


Naturally, our engineering 
philosophy follows our 
corporate philosophy. We look 
for ways to deliver equal or 
higher performance than IBM 
or Compaq, for hundreds or 
even thousands of dollars less. 

Example. Our 386 systems 
boast a 32-bit four-way inter- 
leave memory card neatly 
plugged into one of the eight 
expansion slots. It’s a simple 
idea that lets you expand 
memory up to 16MB without 
adding costly hardware other 
than SIMMs. 

Little wonder that PC 
Magazine refers to CompuAdd 
as the “company known for 
packing quality components 
into inexpensive machines.” 


Free 
On-Site 
Service 
( &/ 
CompuAdd ~ 
is prepared 
to support 
your business produc- 
tivity to the fullest extent. 





a field technician will be 
at your office the next 
business day. 


Call For 
A Different 
Point of 
View 
Today, over 7,000 
new and repeat 
customers will call CompuAdd’s 
toll-free ordering line. Several 
thousand more will visit a 
CompuAdd retail store. 

If you're ready for a fresh 
look and a new approach to 
corporate computing, call 
toll free and we'll rush you 
our latest CompuAdd 
product catalog. 

From our vantage point it’s 
the best view in the business. 


800-627-1967 


Comp 





ompuAdd 286/20 
“Hf what you want is a fire-breathing 
DOS machine, che CompuAdd 
286/20 is a good choice.” 
PC Magazine (4-11-89) 


* 80286 processor running at 20MHz 

* Interleaved page mode memory archi- 
tecture with 0 wait states 

* IMB RAM expandable to SMB 

* ROM shadowing into faster DRAM 

5.25" 1.2MB or 3.5” 1.44MB diskette 
drive with hard disk drive controller 

© 80287 math coprocessor socket 

Ate etidedioe ca 

. and two serial ports 

0 Entel 101-keyboard ma 
INTERGRATOR™ software 

* 20.4 rating on Norton's SI 4.0 test 
286/20 Monitor & Video Card 
Hard Drives VGA 
40MB $2,625 
80MB 
U7MB 
320MB 


Led 
cere ee 


CompuAdd 386/20 and 
386/25 


“Each system comes packed with 
features—and at prices that won't 
empty your savings account.” 
PC Magazine (5-30-89) 
* 80386 processor running at 20MHz 
Hire or Oa (386/25) 2 
* High-speed cache memory controller 
with 32KB of stanc RAM cache 
* IMB RAM expandable to SMB 
* ROM shadowing tnto faster DRAM 
5,25” 1.2MB or 3.5” 1.44MB diskette 
drive with hard disk drive controller 
* 80387/Wertek math coprocessor socket 
* Seven expansion slots 
* One parallel and two serial 
* Enhanced 101-keyboard a: 
INTERGRATOR™ software 
* Norton's SI 4.0 test rating 23.0 
(386/20) and 28.8 (386/25) 
386/20 Monitor & Video Card 
MGA VG. 
$2,755 
$2,945 
$3,175 
$4,095 


$3,455 
$3,645 
$3,875 
$4,795 
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BEST IN 
ITS CLASS 


IT Hz $0 G00 


INTRODUCING HAUPPAUGE’S 33MHz MOTHERBOARD 
Do you need the highest network, CAD, or Multiuser 
performance? With a MotherBoard built to handle 33MHz 
operation, you can configure the fastest computer on 

the block! 

UNIX/386 and OS/2 Compatible. To ensure a long, 
fruitful life, our 386 MotherBoards are compatible with the 
PCAAT (BIOS and 1/0) — so you can run the new generation 
of DOS, OS/2. Our Boards also run Windows/386, UNIX V, 
DESQview 386, and XENIX/386. Plus, we can add up to 64 
Megabytes of 32-bit extended memory. What more could 
your applications ask for! 

Technical Features= SX, 16, 20, 25, and 33MHz 80386 
« from 1 to 64 Mbytes of high speed 32-bit 4-way interleaved 
RAM = PC/AT compatible BIOS and 1/0 system for support 
of OS/2 and UNIX = 64K of 20 nsec static RAM cache on 
25MHz and 33MHz boards = One 32-bit expansion slot for 
up to 64 Megabytes of high speed memory. 


‘Trademarks IBM PC, XT.AT, PS2.and 08/2 IDM Entel 486 Intel Corp Windiws/386. Microsoft Corp. DESQview Quarterdeck 


For more about our products, mail us this coupon. 
Yes, send me your product information! 
Name. 
Company. 
Address. 
City, Stale, Country. 
—__ EE _————————————— 
Mail coupon to West Germany or the U.S.A. 
Hauppauge Computer Works.GmbH = Hauppauge Computer Works, Inc 
Hansaallee 201 
4000 Dusseldorf Ii, West Germany 


Tel: O211-594320 
ie Fax: 0211-593908 


175 Commerce Drive, 
Hauppauge. New York 11788, US.A 
Tel: O1-516-434-1600 
Fax: O1- 516-434-3198 


If your computer feels slow, we know where it hertz. 
Call for a fast cure: In the US: 516-434-1600. 
In Europe: 49-211-594330. 


Hauppauge Computer Works Your 386 Supplier 
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First Looks 


Hands-on Reviews of the Latest Products 


IBM Introduces Feature-laden 
Portable PS/2 Model P70 386, 
Entry-Level PS/2 Model 55 SX 





IBM’s latest PS/2 introductions 
prove that IBM can still do it 
right when it wants to. Unfortu- 
nately, they also remind us that 
it doesn’t always want to. 

The star performer of the 
two new models—the lunch- 
box-style IBM PS/2 Model P70 
386—boasts a features set 
straight out of a PC Magazine 
portable-computer wish list. 
About the only thing IBM left 
out of this $7,695 portable is a 
self-propelled cart to help you 
lug all this power about. 

The lesser of the two offer- 
ings, the $3,895 IBM PS/2 
Model 55 SX, puts Intel’s 16- 
MHz 386SX in a Model 30 
chassis for a decidedly entry- 
level look. As if to ensure its 
Status as an entry-level ma- 
chine, IBM also endowed the 55 
SX with a hard disk you'd prob- 
ably find barely acceptable in an 
8-MHz AT. 

Geared toward distinctly dif- 
ferent buyers, these machines 
share little common ground but 
their Micro Channel architec- 
ture and a generous endowment 
of standard-equipment RAM— 
4MB for the P70 and 2MB for 
the 55 SX. Announced along 
with a battery of hardware and 
software rebates for buyers of 
IBM OS/2, the move is meant to 
encourage users to begin the 
move away from DOS. 


IBM PS/2 MODEL P70 386 
Especially in light of IBM’s du- 
bious history of DOS-to-go of- 


IBM's PS/2 Model 55 SX (left) 


and Mode! P70 386 share little but their Micro 


Channel architecture. 


ferings, the PS/2 Model P70 
comes as a pleasant surprise. 
Though not the fastest 20-MHz 
portable around, the AC- 
powered P70 holds its own 
against most of the competition, 
including the popular 20-MHz 


Compag Portable 386. 

Even the hard disk, a com- 
ponent IBM often seems con- 
tent to botch, comes geared for 
performance. The standard- 
configuration 60MB drive 

CONTINUES ON PAGE 35 
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LapLink lll 
Offers parallel mode, 
six-headed cable....... 38 


Toshiba T5200 
Ahigh-performance, 
high-priced portable .. 43 


Arriba 
An electronic file cabinet 
for personal data....... 44 


Logitech Mouse 
Offers higher resolution, 
new sleek design ...... 46 


CrossView 

Provides 
multidimensional views 
oflarge databases ....51 


Microsoft QuickPascal 1.0 
Challenges Turbo Pascal 5.5 





ON 
by Neil J. Rubenking 


The status of Pascal as a serious 
development language and the 
importance of object-oriented 
programming (OOP) as a meth- 
odology have been strengthened 
with the introduction of Micro- 
soft Corp.’s QuickPascal 1.0 
and the upgrade to Version 5.5 


of Borland International’s Tur- 
bo Pascal. 

QuickPascal, which at the 
time of this writing was in its fi- 
nal beta release, is almost com- 
pletely compatible with Turbo 
Pascal 5.0. Like Turbo Pascal 
5.5, it has object-oriented ex- 
tensions. Both Turbo Pascal and 
Quick Pascal are based on Apple 
Computer’s Object Pascal. 


Whereas QuickPascal strictly 
follows the Object Pascal speci- 
fication, Turbo Pascal makes 
use of C++ concepts as well. 
(C++ is an object-oriented ex- 
tension of the C language.) The 
two Pascal implementations are 
similar, but there are enough 
differences that it’s difficult for 
& programmer to write code that 

CONTINUES ON PAGE 34 
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CONTINUED FROM PAGE 33 
will compile under both, 

QuickPascal’s objects are 
dynamic, and their methods are 
virtual; like pointer variables, 
they must be initialized with 
““New.”’ Objects in Turbo Pas- 
cal 5.5 are dynamic only if you 
declare them as such, and meth- 
ods don’t have to be virtual. The 
bottom line: QuickPascal gives 
you consistency; Turbo Pascal, 
flexibility. 

As part of its apparently 
wholehearted embracing of 
OOP concepts, Borland pack- 
ages Turbo Pascal 5.5 with a 
lengthy ‘‘Object Oriented Pro- 
gramming Guide’’ that thor- 
oughly explains the topic and is 
all you'll need to begin working 
with objects. QuickPascal, on 
the other hand, devotes a scant 
dozen pages of its manual to ex- 
plaining object-oriented tech- 
niques. Count on doing some 
additional reading before using 
QuickPascal’s object-oriented 


The ABCs of OOP 


by Nel J, Rubenking 
Object-oriented programming 
(OOP) is an extension of struc- 
tured programming, the basis 
of Pascal. It adds still more 
structure by binding data to- 
gether with the routines that act 
on it. Object-oriented code is 
also highly modular, so it’s 
easy to replace or enhance parts 
of a program without affecung 
the rest of it. 

An object in object-oriented 
Pascal has data fields like a rec- 
ord, but it also includes meth- 
ods (procedures and functions) 
that act on the data fields. Bun- 
dling code and data together 
like this is encapsulation. 

One object can be declared 
as a descendant of another. The 
descendant automatically in- 
herits all of the data fields and 
methods of its ancestor. The 
descendant’s definition con- 
tains only new fields, new 
methods, and methods that 
override the ancestor's meth- 
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This QuiekPascal session has three open editor windows. 
A hep window ahows data on the OBJECT keyword. 


programming features. 
QuickPascal’s mouse-inten- 
Sive interface, familiar to users 
of other Quick languages, will 
be the envy of Turbo program- 
mers. It lets you open up to nine 
editor windows on the same file 
or different files and move, re- 
size, tile, and close them. If you 
don’t like the editor’s keystroke 
combinations, you can choose 
to have the program emulate 


ods. A method that can be over- 
ridden is a virtual method. 
When you declare a descen- 
dant object type, you’ re extend- 
ing the ancestor. The descen- 
dant is everything the ancestor 
was and more. This extensibil- 
ity means that you can build on 
your existing object-oriented 
code without ever having to 
completely rewrite it. 
Type-compatibility require- 
ments are relaxed slightly for 
objects. There are situations in 
object-oriented Pascal in which 
a variable’s actual type may be 
any ancestor of the declared 
type. As a result, you can write 
procedures that deal with ob- 
jects whose type is not known 
until runtime. Such an object is 
called polymorphic. 
Encapsulation, inheritance, 
extensibility, and polymorph- 
ism—these are the main con- 
cepts of OOP. Grasp them and 
you're ready to start writing 
modular, reusable code. 


one of several popular text edi- 
tors. 

Programmers will find 
QuickPascal’s color-coding 
scheme helpful for spotting er- 
rors: comments appear in one 
color, Pascal identifiers in an- 
other, and literal strings ina 
third. For example, if you type 
in PROCEDRUE for PROCE- 
DURE, you'll notice right away 
that your text doesn’t assume 
the identifier color. If you forget 
toclose acomment, that too will 
result in an inappropriate color 
for your code, Other useful 
QuickPascal features include a 
tutorial program; a hypertext- 
like help system, which allows 
you to cut out the examples and 
paste them into your programs, 
and the ability to generate 
80286 opcodes. 

Instead of using the propri- 
etary Borland Graphics Inter- 
face (BGI), QuickPascal uses 
its own MSgraph Unit. Unlike 
the BGI, MSgraph supports 256 
color modes on VGA and 
MCGA systems. Other than this 
difference and the program's 
lack of an overlay manager, 
QuickPascal is compatible with 
Turbo Pascal, even to a fault. 
Like Turbo Pascal, it will not 
produce OBJ files, so it’s no 
better than its rival for mixed- 
language programming. (An 
OBJ file is an intermediate step 
in compiling a program.) 

OOP is the main novelty in 
Turbo Pascal 5.5, but the pro- 
gram features other enhance- 
ments as well. As with previous 
tevisions, the compiler is a little 
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Turbo Pascal 5.5 

Bortand International, 1800 
Green Hills Rd., Scotts Vallay, 
CA 95060; (408) 436-8400, 
List Price: $149 95; Turbo 
Pascal! Professional 5.5 
(includes Turbo Debugger with 
object-onented enhancements 
and Turbo Assembler), $250. 
Requires: 256K RAM for 
command-line compiler, 448K 
RAM for integrated 
development environment 
(640K RAM recommended); 
DOS 2.0 or later (hard disk 
recommended). 

In Short: This upgrade adds 
object-onenied extensions to 
the Turbo Pascal compiler and 
fo its standalone debugger. 
Smart-linking extands to object 
methods, so unused methods 
take no code space, 
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QuickPascal 1.0 

Microsoft Corp., 16011 NE 36th 
Way, Box 97017, Redmond, 
WA 98073-9717; (206) 882- 
8080. 

List Price: $99 

Requires: 448K RAM (512K 
RAM recommended), DOS 2.1 
or tater 

In Short: Microsoft's 
impressive entry into the Pascal 
world combines an enhanced 
“QUICK environment” with 
Turbo Pascal 5.0 compalibility, 
and it goes beyond Turbo 
Pascal 5.0 with object-oriented 
programming. 
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faster. Like QuickPascal, the 
program has a tutorial and a help 
system, which allow you to cut 
and paste examples. Both the 
integrated debugger and the 
standalone Turbo Debugger 
support objects. In the Turbo 
Debugger, you can bring up a 
window that displays the object 
hierarchy of the program. The 
Inspect window lets you peek 
into either an object type or a 
particular instance of that type. 
And in the Evaluate window 
you can actuaily call an object's 
methods. 

Turbo Pascal’s overlay man- 
ager got smarter. Predefined 
variables let the programmer 
monitor overlay action, and a 
new algorithm helps keep often- 
used code in memory. Program- 
mers can control the overlay 
file’s access mode for use on 
networks or append the overlay 
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Turbo Pascal 
CONTINUED FROM PAGE 34 

to the end of an .EXE file for a 
one-file program. 

Turbo Pascal 5.5 retains the 
smart-linking capability of Ver- 
sion 5.0 and extends it to cover 
methods. Turbo Pascal pro- 
grammers can now give objects 
any methods they might need; 
the smart linker will strip out 
any that are never called. 
QuickPascal’s smart-linking 
doesn’t extend to methods. Ini- 
tializing a single QuickPascal 
object variable bloats your code 
with all the methods of that type 
and its ancestors. An informal 
test program with a 100-level 
object hierarchy produced a 4K 
file under Turbo Pascal but 
nearly 10K under QuickPascal. 

When Borland entered the 


Ea | TTC ZA 


frapructor 
bepee 
iret 
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Pascal race, its $50 compiler 
cost a tenth of the going rate for 
such a product. Now Turbo Pas- 
cal costs $149.95, about $50 
more than Microsoft’s Quick- 
Pascal. (Turbo Pascal with Tur- 
bo Debugger and Turbo Assem- 
bler costs $250.) The low price 
of QuickPascal and the attrac- 
tiveness of its environment 
should make the program ap- 
pealing to students, a market 
that has traditionally belonged 
to Borland. On the other hand, 
because the QuickPascal envi- 
ronment is so big, you’ ll have to 
leave it to compile large pro- 
grams. In that case, the Turbo 
Pascal command-line compiler, 
with its smart-linking feature, 
becomes a more attractive op- 
tion. 

But whichever implementa- 
tion of Pascal you choose, one 
thing is clear: a healthy compe- 
tition between Microsoft and 
Borland will mean more en- 
hancements for users. t 





in this Turbo Pascal 5.5 session, the user is single- 
stepping through an object’s CONSTRUCTOR method. 
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CONTINUED FROM PAGE 33 

sports an integrated ESDI con- 
troller and shows an average 
random access time of 23 milli- 
seconds on the PC Labs bench- 
mark tests. The disk subsystem 
doesn’t perform as well as one 
might expect on the PC Labs 
DOS File Access tests, given its 
8.4-megabit-per-second rating, 
but it performs well nonethe- 
less. It also runs mercifully qui- 
etly. IBM offers a 120MB ver- 
sion rated at 10.2Mb per second 


at an additional cost of $600. 

The P70’s 16-shade VGA 
display, which measures slight- 
ly more than 10 inches diago- 
nally, undoubtedly ranks 
among the most impressive of 
the gas-plasma variety we've 
seen so far. In text modes, the 
orange characters are bright and 
well formed, and the black 
background seems genuinely 
black. 

It is in graphics mode that 
this display truly excels, how- 
ever. Running the VGA paint 


program Colorix side by side 
with the Toshiba T5200, the 
P70 showed an uncanny ability 
to translate 256-shade graphics 
into smooth, attractive mono- 
graphics screens. 

The IBM display isn’t per- 
fect: when displaying other Co- 
lorix files, the P70 sometimes 
converted too much of the 
screen to black. In one case, and 
an ironic one at that, the simu- 
lated shadow of an IBM logo 
was completely lost when the 
P70 translated both the shadow 
and the background color to 
black. The Toshiba screen 
didn’t look as smooth, but it did 
retain the shadows. Also, verti- 
cal picture size varies signifi- 
cantly on the IBM among differ- 
ent graphics modes, 

The display allows a fair 
amount of position adjustment, 
pulling away from the box 
slightly and pivoting from the 
top through an angle of about 30 
degrees. To the right, a 1.44MB 
floppy disk drive pivots out 
from the chassis. The power 
switch and disk access indica- 
tors lie in plain view below the 
floppy disk drive. 

Another cye-catcher is a 
full-size 101-style keyboard, 
which latches nicely over the 
front side of the box. IBM 
trimmed a bit of useless plastic 
off both ends, but the keyboard 
layout and spacing perfectly 
match those of an IBM desktop 
keyboard. Alas, the keys them- 
selves, equipped with mem- 
brane-type actuators rather than 
IBM’s usual spring type, lack 
that solid IBM click, but the feel 
is still better than you'll find on 
most clones. 

The P70 comes standard 
with an impressive collection of 
ports: 25-pin serial and parallel 
ports; an IBM mouse port; a 
squarish, proprietary connector 
for IBM’s external floppy disk 
drive; and an analog video port 
that drives an external color 
VGA monitor. All are easily ac- 
cessible on the back of the box 
through either a large hinged 
door or a smaller sliding door. 
Also in the back of the box, to 
the left of the ports, you'll find 
the end openings for the two 
MCA slots. 

To get to the slots them- 
selves, you unscrew three 
screws on the back panel and lift 
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IBM PS/2 Model P70 386 

(BM Corp , contact your focal 
authorized IBM dealer. 

List Price: With 6OMB hard 
disk, $7,695; with 120MB hard 
disk, $8,295; optional carrying 
case, $350 (leather) or $180 
(nylon); IBM PS/2 Intemel 
Modem’‘A, $449. 

in Short: A feature-packed 20- 
MHz lunchbox portable with two 
MCA slots, 4MB RAM, e full- 
eized 101-style keyboard, and 
an imprassive 16-shade VGA 
gas-plasma display. 
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IBM PS/2 Model 55 SX 

IBM Corp., contact your local 
authorized IBM daalar. 

List Price: With 30MB hard 
disk, $3,895; with BOMB herd 
disk, $4,295; 80387SX meth 
coprocessor, $795. 

tn Short: A 386SX-based 
machine with entry-level 
limitations el a midievel price. 
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off the entire panel. Once in- 
side, you can install a full- 
length card in the 32-bit top slot 
or a half-length card in the 16- 
bit slot below. 

To the Seft of the slots, the 
80387 math coprocessor socket 
and four snap-in SIMM connec- 
tors lie in plain view and within 
easy reach. Two of the connec- 
tors come occupied with 2MB 
of 85-nanosecond SIMMs (our 
evaluation unit came with 80- 
ns. memory). Youcan install ei- 
ther I- or 2MB SIMMs in both 
remaining connectors for a gen- 
erous motherboard maximum of 
SMB. 

Of course, all this power 
doesn’t do you much good if 
you can’t carry the machine, 
and the P70 suffers from the 
same weight limitations as its 
competition. IBM outfitted the 
machine with a rubber handle 
grip to make carrying the ma- 
chine a little less painful, but its 
total of 20.8 pounds—without 
expansion cards—still becomes 
a burden quickly enough. 

Surprisingly, however, the 
size of the machine, as opposed 
to its weight, wasn’t a problem: 
though measuring 18.25 inches 
in width, necessary to accom- 
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modate the full-sized keyboard, 
the machine measures only 12 
inches high and 5 inches deep. 
The narrowness of the machine 
keeps it from knocking into 
your body like some other ma- 
chines. 


IBM PS/2 MODEL 55 SX 
IBM shows no signs of discon- 
tinuing its 286 machines just 
yet, but the PS/2 Model 55 SX 
certainly seems designed, if not 
priced, as an entry-level sys- 
tem. 

If the case looks familiar, it 


should. It’s the same box, per- 
haps with minor modifications, 
that adorns the 8086-based 
Model 30 and 286-based Model 
30 286. While it looks rather 
nice and measures only 4 inches 
high, 16 inches wide, and 15.75 
inches deep, the case also car- 
ries serious liabilities, most no- 
tably its accommodation of only 
two disk drives: a 1.44MB flop- 
py disk drive and either a 30MB 
or 60MB hard disk. 

The 30MB disk in our evalu- 
ation unit undoubtedly ranks 
among the slowest ever to find 
its way into a 386-class ma- 
chine. The PC Labs benchmark 
tests place its average random 
access time at about 43 millisec- 
onds, above the standard range 
even for an AT-class machine. 
The PC Labs DOS File Access 


BENCHMARK TESTS: 


IBM PS/2 MODEL P70 386 


tests showed throughput figures 
every bit as disappointing. 

Inside the 55 SX case, you'll 
find little new to the PS/2 line, 
with the obvious exception of 
the Intel 386SX and a socket for 
the 16-MHz 80387SX math co- 
processor, which IBM is offer- 
ing with this machine at a price 
of $795. 

Two IMB SIMMs furnish 
the standard 2MB of RAM, 
which can be upgraded to 4MB 
on the system board and to 
I6MB via the expansion bus. 

As with other PS/2s, the 
motherboard provides VGA 
graphics, a mini-DIN mouse 
port, one serial and one parallel 
port, and the floppy disk con- 
troller. A vertical removable 
VO bus provides three horizon- 
tal 16-bit MCA slots, one with 


IBM PS/2 MODEL 55 SX 


the video extension needed to 
accommodate the IBM 8514/A 
graphics adapter. 

The bottom line? If you're 
looking for a travel-ready 386 
machine, give the IBM PS/2 
Model P70 386 a close look, Its 
price is attractive considering its 
features, and its performance 
and display are impressive for a 
portable. 

As for the IBM PS/2 Model 
55 SX, it would be difficult to 
take this machine seriously 
were it not for its IBM name. Its 
performance and expansion 
limitations position it as an en- 
try-level machine, but IBM 
priced it out of the entry-level 
range. If you're sold on the idea 
of buying a 386SX, look else- 
where or wait until IBM lowers 
the 55 SX’s price. a 





The performance of IBM's long-awaited PS/2 Model P70 386 places It 
solidly in the middie of its 20: MHz portable compatnots, reviewed in PC 
Magazine's October 11, 1988, issue. But time stands still for no machine 
the P70's 85-nanosecond memory and 27-mullisecond hard disk aren't 
quite enough to overtake the more recent faster, leaner competition, such 
as the Toshiba T5200 (see First Looks in this issue). 


Reletive Timas 
(Compag Portable 386 = 100) 


386 
Parformanca Times poe 
(Times given in seconds) tion Mix 
“Compaq Porteble 386 3.25 


IBM PS/2 Model P70 386 3.24 


“Dolch P.A.C. 386-200 3.02 0.47, 





File File 
Conven- Access Accese 
tional (Small (Large 
Memory fRecorde) Recorda) 
0.60 63.93 14.28 
0.60 70.24 6.58 

50.20 17.90 


° Thie product was not reviewed, but we ere reporting Its test results for comparison 


The 80386 instruction Mix benchmark 
fest tmes @ series of tasks specific to 
the BO386 chip Since this test shows 
haw the CPU operates in the context of 
the bus processor, system memory. 
and motherboard architecture, @ taster 
time means better overe!l computer 
performance 


The 60286 Instruction Mix benchmark 
test times @ series of tasks specttic to 
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the 80286 chip Since this test shows haw 
the CPU operetes in the context of the 
bus. processor, system memory, and 
motherboard erchtecture, a faster time 
means better overa!) computer 
Performance 


The Conventional Memory benchmark 
test measures the read/wnte speed of Ihe 
first 640K of memory Slower relative times 
can indicate the presence of memory wait 


Once again, IBM has decided to put a slow drive in an otherwise 
competitively fast machine: the PS/2 Mode! 55 SX's 44-millisecond hard 
disk performs even slower than the 8-MHz IBM PC AT in the DOS File 


Access (Small Records) test. 






Relative Timae 
(8-MMz IBM PC AT = 100) 


File File 
80286 Conven- Access Access 

Performance Times Instruc- tlonel (Smell (Large 
(Times given in seconde) tlon Mix Memory Recorde) Recorde) 
“8-MHz IBM PC AT 6.96 1.32 54.32 16.22 
*10-MHz IBM PS/2 Modal 50Z 5.60 080 WA WA 
*16-MHz Compaq 3866 4.56 0.77 62.76 7.34 
16-MHz IBM PS/2 Model 55 SX 4.50 0.80 61.09 9.31 


N/A—Not appticable. this machine's disk bmes without cache were unevattable 
* This product was not reviewed, bul we are reporting its test resutts tor comparison 


States or memory chips rated at slower 
eccess speeds. 


The DOS File Accese (Smait Recorde) 
benchmark test times disk throughput as. 
aresult of mechanical disk dive speed. 
hard disk controtier function, and bus 
speed The tasi ie performed without 
software disk caching. Fasi hmes ere 
advantageous for programs that work 
with many short segments of data. 


The DOS File Access (Lerge Records) 
benchmark test tmes disk throughput as 
a@ result of mechanical disk drive speed, 
hard ctsk controtler functon, and bus 
speed This test minimizes the effact ot 
small hardware caches on disk sub- 
system performance It is performed 
wrhout software disk caching Fast 
times are adventegeous when large files 
are loaded 
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GLYPHIX3.0 


Quality, scalable LaserJet fonts generated o72-the-f7y in Microsoft Word & WordPerfect. 


Praised by PC Magazine’s editors and users alike, 
Glyphix 3.0 represents the state-of-the-art in font 
generation technology. 

A WordPerfect user on CompuServe ... 
“You do not have to build fonts, they are created as 
needed during printing, and it is quick. [am im- 
pressed, and I think this package takes WP50 to the 
next level for those of us not blessed with a postscript 
device of some sort. WOW!” 

PC Magazines’s editors compared the quality of 
Glyphix and Bitstream type and concluded that “... the 
difference is impressively small.” And easy to use ... 

“ With this new version, SWFTE International seems to 
have thought of every possible convenience.” 

So say goodbye to font files, hours of font file gen- 
eration and artificially high font prices and give all your 
documents that professional look, with Glyphix 3.0... 
the fastest and easiest font technology you can buy for 
WordPerfect or Microsoft Word. 


GLYPHIX BUSINESS SERIES FONTS 


Scalable from 3 to 120 point. 

Regular, bold, italic and bold tale versions. 

© Type effects including outline, shadow and more. 
© International characters and symbols. 

© A growing library of modern and classic typefaces. 


A SPECIAL INTRODUCTORY OFFER! 
Order the Glyphix Installation Kit for WordPerfect 5.0 
or Microsoft Word ($79.95) and any font set ($99.95) 
and a a second Business Series font set FREE! 
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First Looks 


LapLink III Offers Serial and Parallel 
File Transfer, Remote Installation 





LapLink HI, the latest version of 
Traveling Software's pioneer- 
ing serial file-transfer package, 
incorporates several important 
new features into its trademark 
bidirectional design and split- 
window screen format. A new 
six-headed serial/parallel cable, 
which allows LapLink to install 
itself on a remote machine, and 
improvements to its file-transfer 
software make the $139.95 


grams were run in Turbo Mode 
(which uses larger blocks to de- 
crease overhead) the new ver- 
sion was actually a little slower 
than the old. 

LapLink Ill offers in conve- 
nience what it gives up in speed. 
The program’s unique ability to 
clone itself can save the day if 
you don’t have it handy on a 
floppy disk in the right format. 
Simply by pressing F10 at the 
opening screen and using a few 
DOS commands at the receiving 
end, you can get LapLink to in- 
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LapLink fi! takes the all-in-one approach with Its new six- 
headed eable, whieh allows the productto install itself on a 


remote machine. 


package even more convenient 
to use than its predecessor. 

Experienced LapLink users 
will notice a few smal) differ- 
ences in Version Ill. The new 
LL3.EXE program is a little 
bigger, taking up 90K of RAM 
instead of 63K. The program's 
single-letter commands are now 
all on a sliding menu, for one- 
key operation. When transfer- 
ring files, you monitor your 
file’s progress in bytes instead 
of blocks. And the program’s 
configuration options are now 
divided by category. 

But the program also comes 
with more-substantial goodies. 
First off, it has a new parallel 
mode that boosts the speed of 
large file transfers. 

Unfortunately, LapLink HI 
seems to have taken a small step 
backward on the serial side, at 
least under our test conditioos. 
Though it proved much faster at 
normal serial file transfers than 
Lap-Link Plus, when both pro- 
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stall itself on a remote machine 
over the serial link. 

This feature works only if 
you use LapLink’s new six- 
headed cable, which has seven 
wires instead of the normal 
three, to ensure data integrity in 
transferring the bootstrap pro- 
gram. And there's the rub, for 
the cable exacts a heavy toll on 
your back—1.2 pounds’ worth, 
to be exact. Fortunately, the 
program still works with the old 
three-wire cable from Lap-Link 
Plus (which weighs only half a 
pound), and you may prefer this 
alternative if you're a weight- 
conscious traveler. 

Traveling Software has also 
added a number of new features 
to LapLink’s file-transfer soft- 
ware that make it easier to use 
for backing up hard disks and 
transferring files automatically 
over serial networks. 

Two new copy options, 
Overwrite Read-Only Files and 
Copy Files Only on Target, 


make it easier to duplicate your 
work on a remote machine. And 
if you have the vendor’s View- 
Link, you can use it to gather 
files together from the far 
reaches of your system into a 
single directory on your laptop, 
through LapLink III's Xport/ 
Import function. 

But it is LapLink IIP's new 
batch facility that will probably 
be the most helpful addition for 
most users. Backup scripts are 
stored in files on your disk and 
offer a subset of the options 
you'd have if you were running 
the transfer manually. 

You can't tag files individ- 
ually, but a Wildcopy option 
lets you copy files using the 
DOS wildcard specifications, 
and Dircopy lets youcopy entire 
subdirectories by name. You 
can exclude a list of files or di- 
rectories, too, and erase files in 
the current directory. You can 
set the program options and 
source and target directories 
separately for each batch. 

Though each batch job han- 
dles only one copy session, you 
can chain batch jobs together to 
complete multiple-step jobs. 
You can also invoke and run 
batch jobs from the DOS 
prompt for powerful automated 


backup in batch files. The 
catch, however, is that LapLink 
HH must be up and running on 
the other machine. 

A new report function lets 
you keep track of what hap- 
pened in a batch transfer by re- 
cording which files were copied 
and which weren't in an ASCII 
file on-disk. When used in con- 
junction with a Simulate Copy 
feature, this can be used to test 
your backup script without actu- 
ally copying any files. 

LapLink Ill isn’t yet perfect. 
It still doesn’t let you move 
files, and the batch erase feature 
works only on a single directo- 
ry. And though its single-char- 
acter commands are fast to use, 
they can be a little bit confusing 
to learn. Still, if you know and 
like LapLink, you can now get 
advanced features in your favor- 
ite package. . 





LapLink iit 

Traveling Software inc., 18702 
North Creek Pkwy., Bothell, WA 
98011: (206) 483-8088. 

List Price: $139.95 

Requires: 256K RAM, serial or 
parallel port, DOS 2.1 or ister. 
In Short: The newest version 
of this popular file-transfer 
package can install a copy of 
itself on aremote machine A 
new six-headed cable allows 
for senal and paralle! file 
transfers. 
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LapLink Ilf’s file tranater software offera optiona that make it 
easier to duplicate your work on a remote PC, 





“How did I find out 
about the number one 
selling 286 laptop? 
My competition was 
killing me with it.” 


ZENITH INNOVATES AGAIN" 


Today's leading 286 battery-powered portable* gives you the edge 
you need to be number one on the road. 


Turning miles into dollars. That's business as usual with SupersPort 286.” Another 
Zenith Data Systems innovation to let you work the way you want...where you want. 


With the lightweight SupersPort 286, hard-driving AT desktop performance is 
yours. Anywhere your business takes you. To crunch the numbers. And the competition. 


And we mean crunch. SupersPort 286 is loaded with unrelenting speed and power 
to tackle huge spreadsheets, files and databases. It even lets you extend your productivity 
through Zenith’s Intelligent Power Management System,” which puts power usage in your 

control. For more than four hours 
of non-stop battery life. 


SupersPort 286 also 
features a dazzling backlit 
Supertwist LCD screen for 
superior readability. It also 
has one of the widest viewing 
angles of any portable, and can 
be used in virtually all lighting 
conditions. 


So put Zenith Data Systems’ 
SupersPort 286 in the driver’s 
seat. And start letting your com- 
petition know who’s number 
one on the road. 


For the name of your 
nearest Zenith Data Systems 
authorized dealer, call 


1- SOO age ext. 1. 


systems 


THE QUALITY GOES IN BEFORE THE NAME GOES ON® 


Graphics simulate Microsoft a uct of Microsoft Corporation. Microsoft" Windows 1s included 
with all hard disk models of Ze nith Da ata Systems’ aavanced decking arms 


Source: Dataquest 


1989, Zenith Data Systems 
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How Acer helped a regional firm 


“Acer computers helped us take 
accounting out of the realm of dry 


history and place it in the real world 


of now. We've traded the green eye- 


shades for computers that help make 


accounting a continuous, current 


process—and give us a considerable 


advantage over our competitors” 
Mark A. Fien, CPA 


In Southern California, a 60- 
person CPA firm has proven that 
with the help of Acer computers, 
a single-office company can 
successfully serve clients nation- 
wide. Flexibly. Quickly. And 
profitably. 

Stonefield Josephson, a 15- 
year-old CPA firm, is one ofa new 
breed of CPA firms that’s leading 


its clients into the age of technology. 


Like many other accounting 
firms nationwide, Stonefield 
Josephson uses Acer computers 
for a variety of in-house business 
applications, including accounting, 
tax preparation, auditing, finan- 
cial business management and 
word processing. 

Networking Client 
and Accountant 

But the firm has taken com- 
puterization a step further, by 
installing Acers right in the 


clients’ offices. An on-line infor- 
mation system links Acer PCs to 
minicomputers, and utilizes 
specialized software to keep a 
steady stream of real-time infor- 
mation flowing between accountant 
and client. Whether the client 
is three miles or three thousand 
miles away. 

Instead of assigning a CPA to 





physically go to a client’s office 

to do accounting work, Stonefield 
Josephson automates many ofits 
clients and accounting profes- 
sionals with an Acer computer. 
Through a modem connection, the 
CPA can monitor the many finan- 
cial facets ofits client's operation, 
right from the Stonefield Josephson 
office in Los Angeles. 


become a national success. 















staff, in less 
than 5 years. “qipen 
Byusing 
Acersto guia sires | 3 
service a hdan/ 1H 2 
our client base, Stonefield 
Josephson is working smarter and 
faster to provide its clients with 
the highest quality accounting 
solution for their needs. And that’s 
what good business is all about? 
For more information on the 
full line of Acer products, call 
1-800-ATC-ACER (1-800- 
282-2237), or fill out the 
convenient coupon below. In 
Canada call 1-800-937-0888. 


AceR ¢ 


401 Charcot Avenue, San Jose, CA 95131 








| Send me more information about Acer 
“Computerization has changed business. With over 300 corporate SOHIDDEE 





our role from the traditional clients across the nation, from mune 
passive accountant to active Hawaii to New Jersey, the com- Title 
consultant working in real time; puters we use in our clients’ offices, Company 
says Mark A. Fien, CPA for as well as in our own, must be fast, Address 
Stonefield Josephson. reliable and affordable. The Acers City 
fit the bill perfectly. ' 

Acers Play a Key Role recat tee has helped | a 

Bs pores gaat our firm oy 125 percent, with = = Technologies Corporation, 
integral part of the way we do only a35 percent increase in "401 Charcot Avenue, San Jose,CA 95131 


Attn.: Irl Williamson 


© 1989, Acer Technologies Corporation 
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IN ALL FAIRNESS 
YOU SHOULD READ WHAT 
ASHTONTATE TS SAYING 
BEFORE YOU PURCHASE ORACLE 


ts SOL Bugs 
A shton-Tate * Fights Diff orent Replies 


eqLindBASELV swe 
pie and ryeistein. 


Ru Fe informs: aerecxt 
Same Query can cetrieve INCOTENT ase (See UE Ut a te Com: 
database consulting 







PC Week. January 9 1989 






Oracle developed the first commercial SQL 
database over 10 years ago. 

And the first SQL database for the PC over 
4 years ago. 

Its called Professional ORACLE® 

It has the most up-to-date, most powerful 
and most complete set of application 
development tools available. 

Like SQL*Forms® SQL* ReportWriter™ 
SQL* Menu? And SQL* Plus® 

Its based on ANSI standard SQL and runs 
on PCs, minis and mainframes. 

And it works. 

To order Professional ORACLE for the PC, 
call 1-800-ORACLE1, ext. 4447. 

It’s $1,299, and comes with a 30-day, money- 
back guarantee. 


ORACLE 


Compatibility - Portability - Connectability 


UNIVERSALLY ACKNOWLEDGED TO WORK JUST FINE. 


Copyright ©1989 by Oracle Corporation. Article pepsi from 20 Week January. 1989 Copyright ©1989 Ziff Communication Company dBase, dBase f¥ and Ashton-Tate are ret 
istered tradomarks of Ashton-Tate Corp. ORACLE, SQL’ Forma, SQL" Menu, and SQL*Plus are regtstered trademarks and SQL* Repo Writer ts a trademark of Oracle Corporation 
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20-MHz Toshiba T5200: High Performance at a High Price 





If you're looking for a powerful 
desktop computer that can get 
up and go when you do, the 
transportable 20-MHz Toshiba 
T5200 will certainly fulfill your 
needs—assuming you don’t 
balk at its price: $9,499 for the 
40MB model, and $10,999 for 
the 100MB model. 

Our evaluation unit of the 
80386-based system sported a 
25-millisecond 100MB hard 
disk drive, 4MB of 80-nanosec- 
ond RAM, and a 32K cache of 
35-ns. SRAM. It raced through 
the PC Labs benchmark tests, 
performing better than its porta- 
ble competition, as well as most 
of the 20-MHz desktop ma- 
chines we've seen. 

The base configuration in- 
cludes 2MB of RAM anda 
1.44MB floppy disk drive. Both 
the drives and the fan run excep- 
tionally quietly. Perhaps too 
quietly: the machine gets very 
warm after only a short time. 

The VGA-resolution gas- 
plasma display does a good job 
of rendering 16 shades of gray. 
You can’t control the screen 
contrast, however, and it’s ca- 
pable of only two settings: 
bright and not-so-bright. The 
text font is slightly elongated 
and quite readable, but individ- 
ual pixels are too discernible for 
comfortable long-term viewing. 

On the other hand, if you're 
using the T5200 to double as 
your desktop system, you can 
easily detach the display and 
connect a standard VGA moni- 
tor to the system's RGB output 
port. But if you're not satisfied 
with the well-organized 91-key 
keyboard, you've no choice; the 
computer lacks an external key- 
board connector. 

As a desktop system, the 
T5200 is further constrained by 
the dual-function printer/exter- 
nal floppy disk drive port. In or- 
der to expand past the mother- 
board's maximum of 8MB of 
RAM and two slots (one full- 
length 16-bit, one half-length 8- 
bitToshiba 16-bit), you need to 


buy the $999 expansion chassis 
and a $199 interface card. 

A disk-based setup program 
lets you allocate your system’s 
memory among conventional, 
expanded, and extended and set 
other system parameters. You 
can also determine combina- 
tions of bus and CPU operating 
speeds; the bus can be slowed to 
an AT-compatible level, and 2 






Pip TOSHIBA T5200 
LABS 


me BENCHMARK TESTS: 


wait states can be inserted. 

The T5200’s relatively small 
footprint is the same as the 
T3200's—3.9 by 14.6 by 15.6 
inches (HWD)—but this 19- 
pound computer isn't to be tak- 
en lightly. If you bruise easily, 
you’ ll probably want the option- 
al carrying case (leather, $299, 
fabric, $99). 

Nice touches include on-line 


Tha Toshiba T5200 performs faster than any machine in the last group of 
portables we raviewed (see “Taka It or Leave It: Portablas with Desktop 
Powar,” PC Magazine, October 11, 1988}: it should, in tight of the steady 
improvement in memory and disk drive speeds since those raviews 
appeared In fact, the T5200, with its 25-millisecond hard disk and 80- 


nanosecond memory, ranks roughly in tha top quarter of our recently 
tested 20-Mriz desktop machines 





Performance Times 80386 
(Times given in seconds) Pe 
*Compeg Porteble 386 3.25 
*Dolch P.A.C. 386-200 302 
Toahiba T5200 2.91 


Relelive Timee 
{Compaq Porteble 386 = 100) 


bos bos 

File File 
Conven- Access Access 
tlonal (Small (Large 
Memory Records) RAecorda) 
0.60 63.93 14.28 
0.47 50 20 17.90 
0.33 56.40 5.84 


* This product was not reviewed, bul we are reporting is test results for comparison, 


The 60386 Instruction Mix benchmerk 
test bmes a senes of tasks specific to 
the 80386 chip Since this test shows 
how the CPU operates In the context of 
the bue, processor, eystem memory, 
end motherboard architecture. a taster 
time means better overall computer 
perlormance 

The Conventionel Memory benchmark 
test measures the reed/wiite speed of 
the lust 640K ot memory Siower 
relative times can indicate the presence 
of memory wait states or memory chips 
fated at slower access speeds 

The DOS File Accese (Smeli 
RAecorda) benchmerk test times disk 


throughput as a resutt of mecharucal 
disk drive speed, hard disk controller 
function, and bus speed The test is 
performed without softwere disk 
caching Fast times are advantageous 
for programs that work with meny short 
segments of data 


The DOS File Accese (Lerge Records) 
benchmark test imes disk throughput as 
e resutt of mechanical disk drive speed, 
hard disk controller function, and bus 
speed This test minimizes the effect ot 
small hardware caches on disk sub- 
system performance It is performed 
without software disk caching Fast 
times ere advantageoue when large tiles 
are toaded. 


















Toshiba's T5200 

puts the power of a 20-MHz 
80386 into the smail 
footprint of the T3200. 


hypertext DOS and system ref- 
erence guides, a security tab for 
chaining the machine to your 
desk, and a combination lock to 
prevent unauthorized opening 
of the unit. The system comes 
with MS-DOS 3.3 and Quarter- 
deck Office Systems’ QEMM- 
386 memory manager. Toshiba 
offers its own version of OS/2 
and a |-year parts-and-labor 
warranty. 

Toshiba has cleaned up 
many of the design flaws that af- 
flicted the T5100, which should 
have tured the T5200 into the 
machine to beat in the portable 
category. Unfortunately, its 
price will keep most of the com- 
petition in the running. . 





Toshiba T5200 

Toshiba Amenca inc., 
Computer Systems Division, 
9740 Inne Bivd., Inine, CA 
92718; (714) 583-3000, (800) 
457-7777 

List Price: Toshiba T5200/40 
(with 40MB dnve), $9,499, 
T5200/100 (with COMB drive), 
$10,999 

In Short: Toshiba's 20-MHz 
T5200 !s a fast, well-built, but 
overpriced machina 
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First Looks 


Arriba: An 
Electronic 
File Cabinet 
For Personal 
Information 





The best personal information 
managers fulfill several contra- 
dictory objectives. They are 
versatile enough to handle both 
structured and unstructured in- 
formation, and they are also 
simple to use. That’s a tall or- 
der, but it’s one that Arriba, a 
$195 program from Good Soft- 
ware, tries to fill. 

Arriba attempts to provide 
some of the data-management 
capabilities of high-end pack- 


i A aa 


tions—phone manager, to-do 
list, and calendar/appointment 
scheduler—are folders set up to 
accept and organize specific in- 
formation. 

The applications have sum- 
mary screens that display a view 
of the information stored in their 
folders and subfolders. When 
you select the phone manager 
from Arriba’s main menu, you 
see a sorted list of names and 
phone numbers. You can high- 
light an entry and auto-dial its 
number. You can also tap enter 
to access a text note, which Ar- 
riba automatically stores in a 
subfolder for each entry. 

This linked-note feature 
makes Arriba’s phone-list man- 
ager especially powerful. Your 
time-and-date-stamped com- 
ments are permanently linked to 
the appropriate phone-list entry. 
To recall your last conversation 
with John Smith, for example, 
simply call up the phone dialer 
and display the subfolder asso- 
ciated with his entry. 

The to-do list works in much 
the same way. A summary 


ne ee 


|Plaveieg noct teg for trade show display. 


te] plene Cor plant oposing with Jessica. 


with mow onploycer, 





Artiba’a appointment scheduier haa a aimpie graphic that 





ahowa whieh biocks of time have been booked. 


ages like Lotus’s Agenda while 
maintaining the simplicity of 
note takers like Micro Logic’s 
Tornado or Broderbund Soft- 
ware’s MemoryMate. 

At heart, Arriba is a full-text 
database. The metaphor it 
uses—a hierarchy of folders in a 
file cabinct—is simple, flexi- 
ble, and robust. Folders accept 
information as free-form text or 
in a more structured format. Ar- 
riba’s preconfigured applica- 
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screen lists the person assigned 
toa task, adue date, anumerical 
priority, and a one-line descrip- 
tion for each entry. The summa- 
ry screen can be sorted on any of 
the entry headings. Pointing toa 
task and tapping Enter opens a 
blank note. Information in the 
note remains permanently asso- 
ciated with the task. 

Arriba’s calendar offers sev- 
eral advantages over the sched- 
ulers provided by many person- 








Arriba’a phone fiat can be sorted on any of the main column 
headinga. A note can be linked to any antry. 


al information managers and 
desktop organizers. For one 
thing, you can maintain multi- 
ple calendars. Arriba’s calendar 
also has a simple graphic that 
displays blocks of time that 
have been scheduled. You can 
link a text note to any appoint- 
ment, so you aren’t limited to 
writing a very brief description 
of an event. 

Arriba’s application genera- 
tor lets you define your own ap- 
plication folder. This is particu- 
larly useful if you have specific 
tasks that generate predictable 
information. 

The file cabinet that houses 
all of the folders is available as a 
choice on Arriba’s main menu. 
When you select the file cabi- 
net, you get a list of folders, in- 
cluding the ones configured for 
specific applications. If you se- 
lect the phone list folder, you 
end up in that application. But 
the file cabinet is more than just 
an application selector. 

You can define a folder, 
with whatever title you choose, 
as a place to put free-form 
notes. This is useful for organiz- 
ing the random pieces of infor- 
mation that might otherwise be 
strewn across your desk. 

Unfortunately, there is no 
way to quickly open a free-form 
text note from Arriba’s main 
menu. You must first select the 
file cabinet, next choose a fold- 
er, and then open a note before 
you begin typing. That's too 
many keystrokes for what 
should be an instantaneous, 
spur-of-the-moment action. 


Arriba’s search capability is 
first-rate. From the main menu, 
you can enter any string of text, 
and the program creates a tem- 
porary folder with all of the sub- 
folders that match the string. 
This feature is handy for finding 
a note or for consolidating 
phone calls, appointments, and 
tasks for a specific date. 

To be most useful, Arriba 
should run as a memory-resi- 
dent application. That costs you 
200K, which is more RAM than 
you can probably spare. Sup- 
port for extended or expanded 
memory would help. 

Rather than forcing you to 
change your work habits, Ar- 
riba adjusts to your preferences. 
Better memory-management 
capabilities and main-menu ac- 
cess to note taking would make 
itan even more usefultool. » 


FACT FILE 





Arriba 

Good Software Corp., 13601 
Preston Ad , #S00W, Dallas, 
TX 75240; (214) 239-6085. 
List Price: $195 

Requires: 384K RAM (200K 
RAM when RAM resident), hard 
disk, DOS 2.0 or later. 

in Short: An easy-to-use, 
moderately priced persona! 
information manager that does 
well at integrating information 
from many sources but would 
be Improved by better memory- 
management capabilities and 
main-menu access lo note 
taking. 
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3X-LINK 16 
HIGH-FLYING 
COMMUNICATIONS 


Power file transfer 

Imagine transferring files at 500,000 bps, without 
a network! Just plug a 3X-LINK16 cable into the pa- 
rallel port on up to 16 computers, up to 400 feet cable 
length (your printer stays connected). Then run our 
software. 


In just seconds, you'll be transferring files in full 
background mode! No need to interrupt your current 
program. And no need to interrupt your business as 
you install (and maintain) an expensive network. You 
can even transfer files automatically, using our auto- 
script feature. 

‘2¢-LINK18 


WORKSTATION AND 
LASER PRINTER SERVER 


DGLINKTS 
WORKSTATION 


‘IX-LINKIB 














‘WORKSTATION 





WORKSTATION ANO WORKSTATION 
ODOT MATAIX PAINTER, 
<9 
" 3X-LINK16 
o*” Through parallel port 








the LAN ALTERNATIVE! 











3X-LINK16 





Connect up to 16 computers and printers 
without network nightmares. 


Instant printer sharing 

And our optional 3X-Spool16 intelligent printer 
spooling software lets you share connected printers 
(up to 16), automatically managing paper sizes all 
without waiting. And without buying limited, expen- 
sive printer sharing boxes. 


Invisible E-Mail 


What's more, our built-in E-Mail feature lets you 
send messages in background mode,no extra E-Mail 
software required. 


The choice is yours : 

3X-LINK16 comes complete with 3 1/2" and 5 1/4” 
software diskettes, parallel connectors, and a 12 foot 
cable... all you need to connect two PCs for only 
$239. Additional stations can be added for $139 
each. 3X spool16, our printer sharing software op- 
tion, can be added for only $149. 

And you get our 30-day money back guarantee to 
insure your Satisfaction. 

The only thing easier than choosing 3X-LINK16® 
is using it. 
For more information or to order 3X-LINK16? , 
contact your local dealer or call: 
800-327-9712, or FAX: (201) 592-0908, 

or in N.J.: (201) 592-6874 


TO PRINTER 
BESs 


3X USA Corp. One Executive Drive Fort Lee N.J. 07024 
Phone: (800) 327-9712 
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First Looks 


Logitech Mouse Abandons 


Boxy Design 


HANDS ON 
by Jonathan Matzkin 


Not so long ago, most PC users 
preferred having mice in the at- 
tic to finding the electronic ana- 
log next to their keyboards. But 
desktop publishing and graphi- 
cal user interfaces have changed 
all that, encouraging mouse 
manufacturers to continue to 
improve the species. Logitech's 
new top-of-the-line mouse re- 
flects the changes in mouse 
hardware and software that the 
last couple of years have 
brought about. 

The most obvious difference 
between the new three-button 
Logitech Mouse (bus version, 
$129; serial PS/2 version, $139) 
and its predecessor is its shape. 
Following the example set by 
Microsoft, MSC, and several 
other manufacturers, Logitech 
has completely rethought the 
look and feel of its mouse. The 
result is a curved, streamlined 
design that has a space-age 
look. 

The new design makes the 
mouse much more comfortable 
and efficient to use than its fore- 
runner, allowing the palm of 
your hand to curve naturally 
over its body, and your fingers 
to fall easily on the three but- 
tons. That’s a big improvement 
over the previous Logitech's 
boxy shape, one of the few 
shortcomings in an otherwise 
excellent design. 

Higher resolution and great- 
er control over resolution add to 
the new mouse’s appeal. Base 
hardware resolution is now 320 
dots per inch, up from the 200 
dpi offered by the older model. 
Of course, that means you 

5 won't have to move the mouse 
as much on your desktop to cov- 
er ground on-screen. 

3 Logitech's Click software 

~ makes it easy to adjust the sensi- 

; tivity of the device. You simply 
press Ctrl-Alt and the right but- 

ton to raise the sensitivity and 
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Ctl-Alt and the left button to 
decrease it. Each click of the ap- 
propriate button generates a 
successively lower- or higher- 
pitched beep from your PC’s 
speaker to indicate the increase 
or decrease in sensitivity, which 
varies from 50 to 19,200 dpi. 
You can change resolution on 
the fly from inside many appli- 
cation programs. The new 
mouse also sports a ballistic 
driver, which links speed of cur- 
sor movement to speed of 
mouse movement. 

Logitech's mice have al- 
ways been distinguished by the 
flexible, useful software that ac- 
companies them. The new 
mouse comes with extensive 
menuing software, which is 
similar to previous releases. 
Pop-Up DOS, a DOS shell and 
desktop manager, is anew wrin- 
kle. The mouse-driven shell 


Practice 
Writing 
PostScript 
Programs 
Without a 
Printer 





PS Tutor cuts the price of learn- 
ing PostScript by about $3,000. 
With Lincoln & Co.’s $119.95 
package you don’t need an ex- 
pensive PostScript printer to 
create and view PostScript 
graphics and text. PS Tutor lets 
you write PostScript programs 
in its built-in editor, and then it 
immediately displays your work 
on-screen. You can also print 
your work on any non-Post- 
Script printer that emulates Ep- 
son printers, the 1BM Pro- 
printer, or the HP LaserJet. 


The Logitech 
Mouse has a curved, 
streamlined design. 





manages files and offers a cal- 
culator, a calendar, a card file, 
and other SideKick-like capabil- 
ities. a 
Llat Price: Logitech Mouse, bus 
version, $129; serial PS/2 
version, $139. Upgrade for 
owners of previous Logitech 
mice, $89. Requires: 256K 
RAM (384K RAM with Pop-Up 
Dos), 8-bit expansion slot, serial 
port or PS/2 mouse connector, 
DOS 2.1 or later. Logitech Inc., 
6505 Kaiser Dr., Fremont, CA 
94555; (415) 795-8500. 
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Using PS Tutor is like using 
the BASIC interpreter that 
comes with your computer. You 
can type in a simple one-line 
PostScript program and then see 
the results in a few seconds. As 
you learn more about the Post- 
Script language, you can create 
a longer program in the editor 
and then run it to view the re- 
sults on-screen. If you don’t like 
what you see, a keystroke takes 
you back to the editor soyoucan 
modify the program and try 
again. When you’re satisfied, 
you can store the program onto a 
disk for future use. 

Unlike the BASIC interpret- 
er, PS Tutor has extensive on- 
line help for all PostScript com- 
mands. Just press a function key 
and either type the first few let- 
ters of a command or select it 
from a list, and the program dis- 
plays a brief explanation and ex- 
ample, complete with related 
error messages. A small set of 
sample PostScript files on the 
disk includes comments that 
help you master the basics and a 


few of the tricks of advanced 
PostScript programming. 

PS Tutor comes with four 
fonts that let you combine 
graphics and text just as Post- 
Script printers do. The fonts are 
far more coarse than Adobe's 
fonts, but they’re good enough 
to practice with. The four corre- 
spond to the normal upright 
weight of Adobe's Times Ro- 
man, Helvetica, Courier, and 
Symbol fonts. You can supple- 
ment these with two optional 
add-on font packages: a $29.95 
set of 9 fonts brings you up to 
the 13 fonts in the original Ap- 
ple LaserWriter; a $69.95 set of 
22 fonts, when combined with 
the fonts included in PS Tutor 
and those in the $29.95 set, 
gives you the full 35 fonts found 
in more-recent printers. 

Don'texpect to use PS Tutor 
as a preview screen for Post- 
Script print files created by oth- 
er applications. The DOS mem- 
ory available to the program is 
too limited to let you load even 
the header files that most appli- 
cations send to the printer be- 
fore they start printing a docu- 
ment. But there’s plenty of 
room to write and test complex 
PostScript procedures, which 
you can conveniently save in a 
library of routines to use in larg- 
er programs. 

The weakest part of the pro- 
gram is the built-in editor. Its ar- 
chaic mainframe-style interface 
constantly forces you to switch 
between a command mode and 
different modes for inserting or 
deleting text. PS Tutor lets you 
shell out to DOS, but it doesn’t 
leave you enough available 
RAM to nun anything but the ti- 
niest editor in place of the pro- 
gram’s own. 

PS Tutor won't carry you 
into the deep waters of Post- 
Script programming, but it’s an 
inexpensive way to get your feet 
wet. t 
List Price: PS Tutor, with 4 
fonts, $119.95. Additional font 
packages: 9 fonts, $29.95; 22 
fonts, $69.95 (if purchased sepa- 
rate from PS Tutor, $39.95 and 
$89.95, respectively). Requires: 
640K RAM; Hercules, EGA, or 
VGA monitor, DOS 2.1 or later. 
Lincoln & Co., 45 Winthrop St., 
Concord, MA 01742; (508) 369- 
1441, 
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_ Get out of the danger zone 
with Oracle's dBASE compiler 


ORACLE 
Quicksilver 


All the database Top Guns are flying 
SQL, the industry-standard data 
management language first delivered by 
Oracle. Now, ORACLE Quicksilver adds SQL 
and connectivity to your GBASE applica- 
tions, so you can fly them into the 1990s. 


Your ticket to the future 


ORACLE Quicksilver is a compiler that 
turns your dBASE programs into fast, secure, 
multi-user applications that can access both 
distributed ORACLE and dBASE data. It 
delivers all the capabilities of dBASE, plus 
powerful extensions like windowing, graph- 
ics and user-defined functions, You can even 
add SQL statements to your dBASE programs 
for more powerful, flexible data access. 


ORACLE database included 


ORACLE Quicksilver comes with the 
ORACLE RDBMS. So you can get automatic 
indexing, comprehensive security, and 
mainframe-class data integrity. 


Copynght © 1989 by Oracle Corporation ORACLE is a regstered 
Wadernark of Oracie Corporation Also trademarks OBASE ol Ashton 
Tate Qucksitver of Quicks# ei Sofiware ioc Uae Cen 
iniernauonal Bumness Machines. compares: 
baat satpe tinct TROA 


Why wait until dBASE IV can 
talk to SQL Server? 

BASE IV doesn’t talk to SQL Server yet. 
When it finally does, it will only talk to SQL 
Server on OS/2—not on any other operating 
system. Which means you'll still be isolated 
from corporate data on minis and mainframes. 


Add connectivity to your 
dBASE applications today 

Your ORACLE Quicksilver applications 
can talk to ORACLE SQL databases on your 
PC today. And with our optional networking 
software, you can build distributed data- 
bases across ORACLE servers on PCs, minis 
and mainframes — including IBM DB2 data 


No-risk Money Back Guarantee 

Test fly ORACLE Quicksilver now. If you're 
Not out of the danger zone in 30 days, return 
it for a full refund. Limited Time Free 
Offer: Order now and, for a limited time, 
you'll receive ORACLE SQL*Tutor — our on- 
line SQL training program — absolutely free. 

Call 1-800-ORACLEI, ext. 4425 today. 
Or fill out and return the attached no-risk 
coupon now: 


y 


COMPATIBILITY » PORTABILITY » CONNECTABILITY 
Cail 1-800-ORACLE1, ext. 4425 today. 





Dear Oracle... 

Oratie PC Direct » 20 Davis we 

Drive * Belmont, California 94002 be 

1-800-ORACLE1, ext. 4425 . 

Send me the following ORACLE products for 

4 PC.* Enclosed is my J check or D) VISA 
MasterCard [_) AMEX credit card number and 

authorization for: 











$  _____ ORACLE Quicksilver at $699 and 
ORACLE SQL¢Tutor free 

§ ______. ORACLE SQL*Tutor ONLY for $199 

$  ___ Please add appropriate state sales tax 

$  _____ Total enclosed/authorized. 
Junderstand Oracle will pay for ship- 
ping, and all prices valid in U.S. only 

—_ mE 

= — 





STREET (rw PO bomen, puasee) 


an Stre 





oe 


GREDTCARONG CARO EXPIRATION DATE 
prerttg on TOOAYSDATE PC MABAZINE 
*REQUIREMENTS ORACLE SOL*Tuor 256K AC ano hard dak 


ORAL. E Quecksiver To manage only OBASE OBE Ties and no ORACLE 


20 Dave Drive Belmont CA 94002 © World Headauariers 
(415) £98.00 » ORACLE Canada (800) 387 4407 (excep! Quebec) © 


Quebec (514) 337-0755 © ORACLE Systems Ausvala 
Gt 2 859-SOR0 © ORACLE Europe 44-1 948-6911 ® ORACLE Systema 
Hong Kang 052 5 206848 








PHOTOGRAPH. THOM O'CONNOR 


First Looks 


Lotus 

Prom 

One- 
Shopping for 
Lotus 
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Support 





Ever wonder how strongly 
you’re committed to Lotus soft- 
ware? Here’s a litmus test. Fora 
$995 annual subscription, you 
can get monthly deliveries of 
Lotus Prompt, with more than 
60MB of documentation, com- 
patibility reports, and device 
drivers on aCD-ROM disk. 

Lotus gives you the deep 
background data that its techni- 
cal support army has acquired 
over the years. Some of the tips 
are arcane, but many of the 
Technical Library tips are the 
meat and potatoes of product 
support. 

What if you need to uninstall 
Lotus 1-2-3 or Symphony and 
don’t know which of several 
Setup disks to use? (The an- 
swer: Try looking at the hidden 
file on the Setup disk that stored 


the date and directory of the 
hard disk. ) 

How do you center headers 
and footers on a printout? (The 
answer: Use the vertical slash- 
bar (1 ).) 

Many of the tips address in- 
compatibilities. Quite a few are 
basic, but anyone who answers 
questions on /-2-3 or Symphony 
or who needs to keep those pro- 
grams running with various 
PCs, printers, and networks will 
probably find Lotus Prompt 
worth the expense, 

The biggest drawback is the 
slow access time of the CD 
player, but the search engine 
cuts through data quickly. 

Of course, with so much 
data on-line, search problems 
arise. For instance, the Techni- 
cal Library has compatibility re- 
ports on popular PCs, so you 
could search through the testing 
results on an IBM PS/2 Model 
70 before you buy. If you used a 
simple query to look for **Mod- 
el 70,”* you'd be told there was 
one matching document. You 
wouldn’t, however, be directed 
toward a report about the diffi- 
culty of using a coprocessor on 
Models 70 and 80, unless you 
had searched for ‘*Models 70,”” 
“*PS/2,"’ or another phrase in 
that report. 

Almost as a bonus, the disks 
include demos and evaluation 
programs of newer Lotus prod- 
ucts, On the April disk, you can 
step through a canned demo of 
Agenda, Magellan, HAL, Met- 
ro 1.0, Symphony 2.0, or Free- 
lance Plus 3.0. Or, you can get 
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The Lotus Prompt shell provides searching, printing, and 
copying capabilities for a number of databases. 
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a better feel for programs stored 
as evaluation programs, which 
retain the basic feel of the origi- 
nal, with key features disabled. 

You could argue that Lotus 
ought to be providing all of this 
to its customers without charge, 
that it’s all product support and 
users are entitled to it free. 

You could argue that. But if 
you need the data, it’ll cost you 
$995 a year. a 
Liat Price: Lotus Prompt, $995 
for 12 monthly CDs. Requires: 
640K RAM, High-Sierra-com- 
patible CD-ROM drive and MS- 
DOS CD-ROM extensions, DOS 
3.1 or later. Lotus Development 
Corp., 1 Cambridge Center, 
Cambridge, MA 02142; (617) 
577-8500. 
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PC Librarian 
Catalogs and 
Warehouses 
Seldom-Used 
Files 





Your closets are probably 
packed with clothes that you 
haven't wom for years, but that 
you aren't ready to throw out ei- 
ther. Similarly, your hard disk 
is probably packed with old or 
rarely used files. United Soft- 
ware Security’ s $99 PC Librari- 
an lets you warehouse these 
files on any storage medium, 
ranging from floppy disks to 
DAT cartridges. Its catalog of 
stored files lets you include de- 
scriptive notes so that you can 
retrieve a file by searching for a 
keyword even when you've for- 
gotten the filename. 

PC Librarian’s usefulness 
isn’t limited to dusty old files 
ready for cold storage. Because 
it lets you store and retrieve 
multiple versions of current 
work, you can use the program 
to maintain an audit trail of revi- 
sions to a file or to recover earli- 
er versions of programming 
code. When you choose a file- 
name from the catalog of stored 
files, the screen immediately 
displays a list of all versions of 


the same file, and you choose 
the one you want on the basis of 
its date, size, or optional anno- 
tation, 

Unlike backup programs, 
PC Librarian can be told to de- 
lete the original version of the 
file from your hard disk as soon 
as the file is stored. For securi- 
ty, you can encrypt files as you 
store them, for economy, you 
can compress files in a mini- 
mum of disk space. 

But like many backup pro- 
grams, PC Librarian stores all 
the files archived during a single 
session in a single file on the 
storage disk. You need to use 
the program’s menus, not a sim- 
ple DOS command, to retrieve 
any individual file from the stor- 
age disks. 

When you decide to move 
files into storage, you either 
type in a wildcard file specifica- 
tion, or specify a range of dates, 
or mark the files or subdirectory 
on the program’s directory dis- 
play—or any combination of 
these methods. You'll find that 
the directory tree is refreshingly 
easy to navigate, and when you 
want to view the tree of a differ- 
ent drive, you merely press its 
letter. 

Convenient as it is, the first 
version of PC Librarian doesn’t 
yet possess all the skills a com- 
puterized librarian needs, Al- 
though the program lets you 
look into a file to decide wheth- 
er to store it, it lets you see only 
the first screenful of informa- 
tion. Although the box comes 
with 20 preprinted labels for 
Storage disks, the program 
doesn't write a DOS volume la- 
bel on the disks themselves, Un- 
like most backup programs, PC 
Librarian won't let you specify 
a list of files or directories for 
repeated archiving. You have to 
select the files or directories 
each time. 

The program has an annoy- 
ing habit of beeping at you al- 
most every time you have to 
make a decision. Doesn’t PC 
Librarian know that librarians 
are supposed to prefer silence?m 
Liat Price: PC Librarian, $99. 
Requires: 512K RAM, DOS 2.1 
or later. United Software 
Security inc., 8133 Leesburg 
Pike, Vienna, VA 22162; (800) 
892-0007, (703) 556-0007. 
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An offer from CDP for PC users who have always 
wanted to try CD-ROM, but never had the drive. 


For a limited time, we're offering 2 special NEC CD-ROM/ Microsoft software 
package that lets you take this exciting new technology out for a spin—at a price that 
even the most prudent PC user will find affordable. 

This one-of-a-kind package includes: 

®Your choice of NEC CD-ROM drives—Choose from a NEC internal or stand- 
alone unit. 

® Microsoft Bookshelf—A comprehensive collection of 10 renowned reference works 
for writers on one disk. PLUS you'll receive a coupon to purchase Microsoft's Stat Pack 
and Small Business Consultant bundled—for only $100. 

All for over $700 off the regular retail price! 

“I believe more than ever that CD-ROM producta will 
be a major force in the expansion of the information 
industry...” 

Bill Gates, Chairman, Microsoft 
When you use CD-ROM with your PC 
you'll be able to access—and speed 
through—more information than you ever 
dreamed possible. What's tore: 

*A single 4.72” CD is capable of holding 
up to 1,500 floppy disks (or 250,000 text 
Pages). 

*CD-ROM is compatible with existing 
IBM PC/XT/AT/386 and PS2 computers. 
¢Information encoded on 2 CD is 
virtually indestructible. i 
Inexperienced users can't harm data. he 
*And mostimportantly, CD-ROM 
is growing! Over 25 new titles are being 
published every month! 

Aunique offer from CDP—the largest specialized supplier of CD-ROM 
products in the US. 

CDP (Compact Disk Products, Inc.) distributes a complete range of CD-ROM, 
WORM and Erasable optical memory drives and software. For over two years, we've 
provided our customers with prompt service...expert advice...and the most 
competitive prices possible. Most importantly, we've established a commitment 
to bringing this exciting, new technology to PC users like you. There's no better 
time than right now to get inon CD-ROM. Here's what you'll get when you take 
advantage of our special offer: 

*NEC CD-ROM Drive—Your unit comes complete with an interface card for 
PC/XT/AT/386 compatibles (specify if you require a PS2 Microchannel card), 
connection cable, MS-DOS Extensions and Instructions. Choose from the NEC 
CDR-77 stand-alone unit, or CDR-80—an easy-to-install, half-height internal drive. 
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Please send the package I've checked below. 
C Microsoft Package “A'*-Complete CD-ROM drive kit (internal or 
external) plus Bookshelf (includes a coupon to purchase Stat Pack/Small 
Business Consultant bundle for $100) for only $895! 
CO Microsoft Package “B’—Complete CD-ROM drive kit (internal 
or external) plus Bookshelf and Programmer's Library (includes a coupon 
to purchase Stat Pack/Small Business Consultant bundle for $100) for only 
$1189! 
Please send the following drive configuration with my order: 
©) Stand-alone [Internal 
NEC CDR-77 Stand-alone drive, select () PC/XT/AT/386 
O Microchannel 


(NEC CDR-80 Internal drive for PC/XT/AT/386 only) 



































*Microsoft Bookshelf—A comprehensive reference collection for writers ona 
single disk including: The World Almanac, Chicago Manual of Style, Bartlett's Familiar 
Quotations, Roget's Il: Electronic Thesaurus, American Heritage Dictionary, Business 
Information Sources, The U.S. Zip Code Directory, Houghton Mifflin Spell Checker and 
Usage Alert, and Forms and Letters. PLUS you'll receive @ coupon allowing you to 
purchase the two following programs bundled for only $100! 

*Microsoft Stat Pack—Databases on this disk include Statistical Abstracts, Area 
‘Wage Surveys, Business Statistics, agricultural and land management statistics from 
the federal government, plus Microsoft Excel and Lotus I-2-3 Spreadsheet files for 
each statistical table. 

*Microsoft Small Business Consultant—The most popular publications of the 
Small Business Administration and the accounting firm of 
Deloitte, Haskins & Sells on running a small business. 

Find tips on writing a business plan, obtaining credit, personnel 
issues, import-export regulations, and more. 

*In addition, you can order Microsoft Programmer's 
LibraryOver 15,000 pages of Microsoft's technical reference 
manuals, covering OS/2, Windows, MS-DOS, C, Basic, MASM, 
Pascal Fortran and assorted hardware products. 

Place your order now and receive these free gifts. Order your 
NEC/Microsoft package from CDP now and receive: 

. °A free subscription to CD-ROM End User magazine. 

*A free CD-ROM quartz clock—valued at 
$24.95 (clock offer available for mailed or faxed 
» orders, only) Note: Free gift offer limited to first 
500 orders. 

TOORDER, CALL TOLLFREE: 

1-800-MEGABY Te (1-800-634-2298), 

FAX YOUR ORDER TO 
(212) 737-8289, OR RETURN THE 
COUPON TO: 
Compact Disk Products, Inc. 

— 223 East 85th Street 
>, New York, New York 10028 
ss (For inquiries, call 


... (212) 737-8400.) 
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Compact Disk Products, Inc. 
223 East 85th Street, New York, New York 10028 
(212) 737-8400 
__O Please send me a free catalog of all your produces. 
-) Corporate / personal check / money order enclosed 











T harge my (circleone) American Express Optima VISA 
MasterCard Diner's Club 
Acc. # exp. date 

§ Signature 

: Name 
Company 

Address 
City/State/Zip 
Phone Prices inchude shipping and banding. New York residents add 825% sales tm 
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Test fly the CPU 


erformance/price winners. 


Precision High Performance 

All CPU computers offer super 
fast features at prices that have the 
competition grounded. 

Our 386 models include your 
choice of MFM or RLL 1:1 hard disk 
drive controller with caching, 16MB 
32 BIT memory on board and 
shadow bios/video RAM features, 
so they fly much faster than the rest. 

And they support virtually 
every popular operating system to 
give you top-gun power including, 
MS-DOS, PC-DOS, OS/2, PC-MOS, 
Xenix, PICK and many others. 

Custom Ordered 

Every order is filled according to 
your specifications. Add the options 
you need. VGA Deluxe, VGA, EGA 
color, or TTL monochrome monitors. 
Specify the disk drives of your 
choice—up to 2 gigabytes, and your 
system is ready to power up. 
Authorized Novell LAN Systems 


NNOVELL 


GOLD-AUTHORIZEO DEALER 
Since we're also a Novell Gold- 


Authorized Dealer we can offer 
you an entire turnkey network 
package that will take off straight 
out of the box. 

And our staff will provide design 
planning and technical expertise 
to keep it flying. 

Choose from Arcnet, Token Ring 


All 286 and 386 systems come with the following standard features: 


or Ethernet. We can even gateway our 
PCs to your IBM mainframe. <I 
Call now for‘a free estimate. 


WMONTH 
Made in the U.S.A. 
All our computers are fully as- 


sembled, burned-in and tested be- 
fore they leave our California factory. 

And since we design and 
manufacture the main system 
board domestically, we can offer 
a warranty that's longer than 
any other company—a full 18 
months on the system board 
along with an optional one year 
on-site service contract 
covering the entire system. 

Unlimited Free Support 

if you need assistance, our 
trained technical staff is on duty to 
assist you. 

And our sales technicians can 
help you plan your system and pre- 
pare a quick quotation by mail, fax 
or phone. 

Factory-Direct To You 

We can offer better features at 
the best performance/price pack- 
age because we sell factory-direct, 
so there's no middleman. You get 
the quality and features you want, 
and savings, too, because there's 
no reseller markup. 

30 Day Money Back Guarantee 

Our systems are installed and 
running at thousands of satisfied 


















customer sites = 
across America. We guarantee you'll 
be satisfied, too. if for any reason 
within 30 days you're not, simply 
return the system for a full refund of 
your purchase price. Call toll-free 
and order now. We'll take you up 
above the rest. 


(800)824-2936 


Oy California Bet tr 1 ) 
‘AX ORDERS: 1(818)960-292 


Computer 
Products 
United 


Customer's Choice Since 1984 


12803 Schabarum Ave, Irwindale, CA 91706 
Inquiries (818)338-5959/Technical support (818)814-2367 
Sales Mon-Fri 7am to 6p m/Sal 10am to 3pmPST 
© 1969 Computer Producis United All rights reserved Pricing and system 
“ Capea CuENeeT WU 
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CDNTROLLER WITH DISK CACHING 
101-KEY TACTILE FEEDBACK KEYBOARD 
WITH LARGE RETURN KEY 
*YOUR CHOICE OF EITHER 1.2MB OR 1 44MB 
BASE 
ea 286/12 «six $895 
Inchudes all Standard Features, plus 
Bae siNTEL 80286 12MHz CPU 
mee °PHOENIX 810S 
usm *512K RAM (EXPANDABLE TO 
==" 4MBO-WAIT STATE MEMORY 
ON BOARD, 16M8 TOTAL SYSTEM MEMORY} 
LIM EMS VERSION 4 OCOMPATISILITY 


*SELECTABLE CO-PROCESSOR SPEED AT 6,6, 
1OOR 12 MHz 


SPECIAL 10-YEAR-LIFE BATTERY 
Lea 386/20 «i $1,895 
Includes alt Standard Features, plus. 
BR INTEL 32-817 80386 20MHz CPU 
p= ¢1MB RAM (EXPANDABLE TO 
eyez a’ |6M8 32-BIT MEMORY ON 
“== BOARD) 


384K 810S SHADOW RAM 

LIM EMS VERSION 4 0 SUPPORT 

*SUPPORTS 80387-20 OR WEITEK 3167 
CO-PROCESSOR 

*CACHE MEMORY OPTIONAL 


configurations are subject to 
WWITH TURBO INDICATOR. a NEW! SPECIAL 
EXCLUSIVE SAFE SEC DELAY HAI Ty INTRODUCTION 

HIGH DENSITY FLOPPY DRIVE WARE RESET IDEALLAN WORKSTATION 
2 SERIAL PORTS, | PARALLEL PORT AND eFIVE HALF-HEIGHT DRIVE 8AYS F reer 

1 GAME PORT E COW ROWEMEUETEN) ee (12MH2 186 TURBO 
#8 EXPANSION SLOTS COMPATIBLE WITH ALL. $2vcrrm BOARD MADE IN USA ; $695 

pees CARDS 18 MONTH MANUFACTURER WARRANTY DN | == Fealures 


*®KEYBOARD SELECTA8LE SYSTEM SPEED 


Includes all Slandard Features, plus 
*HARRIS 80286 ZOMHz CPU 
*AWARD BIOS 
ma, 0S1ZK RAM (EXPANDABLE TO 
= (BME O- WAIT STATE MEMORY 
ON BOARD 16M8 TOTALSYSTEM MEMORY) 
*UP TO 384K BIOS SHADOW RAM 
*LIM EMS VERSION 4 0 DRIVER INCLUDED 
*SELECTABLE CO-PROCESSOR SPEED 


AT6 6 10OR 12MH2 
) Includes all Standard Features, plus 
WM +INTEL32-81T 80386 25MHzCPU 
gee °! MB RAM (EXPANDABLE TO 
3 16MB 32-BIT MEMORY ON 
—————_ BOARD) 
*384K BIOS SHADOW RAM 
*LIM EMS VERSION 4 0 SUPPORT 
SUPPORTS 80387-25 OR WEITEK 3167 
CO-PROCESSOR 
CACHE MEMORY OPTIONAL 


Hi 286/20 sonu 91,195 
-_ 


386/25 «$2,295 


*INTEL 16-81T 80C IB6CPU 


SYSTEM 8OARD/1 YEAR ON PERIPHERALS RUNNINGAT 12 5MHz 






°3 ACCESSIBLE HALF-HEIGHT 
DRIVE BAYS 

1 HIDDEN 344° DRIVE BAY 

*E XCLUSIVE SAFETY 1 SSEC 
DELAY HARDWARE RESET 


30 Day Money Back 
@ Guarantee 


VISA MC, personal and cashier's checks and 


FULLY XTCDMPATIBLE 
° 
BE 386SX G1, 295 A ORNT STATE MEMORY 
Includes all Standard Features, plus #S12K RAM (EXPANDABLE TD 
“INTEL 32-BIT 80386SX CPU 2MBON BOARD 
a *AWARD 810S pours 80 $7 
512K RAM (EXPANDABLE TO a 
=> = 8MBO-WAIT STATE MEMORY *REAL TIME CLOCK WITH ' 
ONBOARD 16MBTOTALSYSTEM MEMORY) BATTERY BACKUP 
eUP TO 384K 810S SHADOW RAM FLOPPY CONTROLLER (SUPPORTS: 
cLM EMS VERSION 4 ODRIVER INCLUDED : OSE CHORE LERTIER EE! FD) : 
SUPPORTS INTEL 8038 7SX CO-PROCESSO! EG ae 
*KEYBOARD SWITCHING CPU 
SPEED 
©] SERIAL AND 2 PARALLEL PORTS 


POs welcome hy Aull MONOCHROME 
“The CPU 386/20 performed “| T)) A 
1 MONOCHROME GRAPHICSCARD 
flawlessly .. a good choice k *SYSTEM 8OARDMADE IN USA 
at the right price.” Nov88 tr 18 MONTH MANUFACTURER 
WARRANTY ON SYSTEM BOARD 
/1YEAR ON PERIPHERALS 
©16MHz OPTIONAL 


1 “CPU 386/25. Its perfor- 
a WEEK irance is top notch” Febs9 





First Looks 


CrossView Offers Multidimensional 
Views and Analyses of Large Databases 


HANDS ON 
by Richard Hate Shaw 


When you're confronted with a 
data-analysis problem, you 
typically think of using a 
spreadsheet or a database to get 
the answer. Unfortunately, 
spreadsheets restrict you to two 
or three dimensions and require 
a complex series of macros to 
manipulate data. High-end 
databases let you order or group 
data in many ways, but not 
without some programming ef- 
fort. CrossView, from DataEase 
International, gives you some- 
thing of the best of both of those 
worlds—without demanding 
that you be an accomplished 
Statistician or programmer. 

CrossView lets you create 
multidimensional views of your 
data. You can start with a two- 
dimensional (row-and-column) 
view of a database and progres- 
sively add new dimensions, or 
fields, to it. Each successive di- 
mension orders and groups the 
data, and you can keep adding 
and manipulating dimensions at 
your whim. Since the program 
lets you create hierarchical rela- 
tionships between fields as well 
as cross-reference and cross- 
tabulate information on the fly, 
it’s an excellent tool for cranch- 
ing numbers, tracking trends, 
preparing forecasts, or evaluat- 
ing strategies. 

In CrossView, a set of rows 
and columns is referred to as a 
page. When you add a third di- 
mension (such as another field), 
you create a set of pages. By 
adding yet another field, you 
create multiple sets of pages, or 
a **hyperpage.’* Each time you 
add another dimension, you cre- 
ate another hyperpage layer. 

In practice, the CrossView 
model might work this way: a 
simple, two-dimensional page 
might show the sales of several 
products and who sold them, 
with each product displayed as a 
row and each salesperson as a 
column. If you wanted to see 
this information grouped by the 


client stores that bought the 
products, you would designate 
the store field as a ‘‘page la- 
bel,’ which would create multi- 
ple copies of the original page, 
one for each store. If you then 
wanted to order the information 
by month, you would designate 
the month field as a hyperpage 
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While it’s easy to perform 
data analysis with CrossView, 
getting the data into the program 
in the first place is a fairly com- 
plicated task. CrossView will 
not read files other than those 
composed of fixed-length AS- 
CII fields or those created with 
the vendor’s own database man- 
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label, thus creating a set of 
pages for each month, with each 
set consisting of a page for cach 
store. The report generators of 
most database managers de- 
mand considerably more effort 
from you to produce a report 
like this. Moreover, you can se- 
lect from over 30 computational 
functions, which can be nested 
to create complex field expres- 
sions, or you can continue to 
add dimensions should you 
need to do further analysis. 
Other features make it easy 
to produce informative reports. 
You can configure such ele- 
ments of the CrossView envi- 
ronment as screen colors and la- 
bels of each database field and 
save these in a profile. You can 
also set up a multiplier for the 
numeric fields, so CrossView 
will multiply each by a specific 
value. A Layout Editor lets you 
control how CrossView displays 
and formats each database field. 


ager, DataEase. If you wish to 
use the program with files creat- 
ed with other DBMSs, you'll 
have to transform them. First, 
you must export your data into 
an ASCII file, which almost ev- 
ery DBMS will do. Then you 
must create a CrossView data- 
definition file, which specifies 
the field lengths and fields in the 
file. Next, you must create a 
layout file to specify how 
CrossView will display the 
fields and format them on the 
screen. Finally, you have to run 
a utility to transform the data it- 
self. This time-consuming and 
complex set of steps makes us- 
ing the program more compli- 
cated than it should be. Consid- 
ering that CrossView retails for 
a whopping $2,000, it’s not out 
of line to expect it to convert the 
files or at the very least to make 
transforming them as painless 
as possible. 

The program has other 


flaws. There doesn’t seem to be 
any way to save an analysis 
model once you've defined it. 
You can print the results or ex- 
port the model to a Lotus 1-2-3 
file, but you’l! have to rebuild 
the model if you want to use it 
the next time you run Cross- 
View. In addition, the interface 
for manipulating and viewing 
hyperpages is cumbersome. For 
example, you have to bring up a 
Zoom Menu to select the next 
page or hyperpage: Why not use 
the Arrow keys? You can look 
at only one page ata time, so it’s 
too bad the program doesn't 
have a graphical interface that 
would permit you to view dif- 
ferent pages in different win- 
dows. 

Moreover, CrossView will 
only export Lotus spreadsheet 
files in .WKS format, not the 
more current .WK1 format that 
so many people use. The vendor 
leaves it to you to load /-2-3 and 
then convert your worksheet to 
a.WK1 file format, which 
again is an inconvenience that a 
$2,000 package shouldn't put 
you through. 

Despite these shortcomings 
(and its high price), CrossView 
is a tool needed by everyone 
who works with large data- 
bases. Its ability to perform 
multidimensional analyses on a 
database and change the rela- 
tionships among dimensions on 
anad hoc basis is not something 
you'll find anywhere else. 
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CrossView 

DataEase Intemational inc., 7 
Cambridge Dr., Trumbull, CT 
06611; (B00) 334-EASE, (203) 
374-8000 (in Conn.). 

List Price: $2,000; $2,500 if 
purchased with DataEase; LAN 
Server pack: up to six users, 
$3,000; each additional three 
users, $1,000. 

Requires: 512K RAM (640K 
recommended), DOS 2.0 or 
later (hard disk recommended). 
In Short: An axpensive toot for 
analyzing relationships in large 
databases. offering 
multidimensional views of deta. 
Works most easily with 
Dataéese files and requires 
some effort lo accommodate 
files from other DBMSs. 
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A sample Home PAD. Everything starts here. 
Now, any DOS-based computer can behave 






like a state-of-the-art workstation costing 
thousands of dollars more. 





is demystified. 


HyperPAD takes telephone and contact 
management a step beyond by automating 
data management chores — at the push of 
2 button. 


HyperPAD comes with more than two-dozen 
PADs — a compiete desktop management 
environment that includes applications and 
utilities that would cost hundreds of dollars 
elsewhere. 





rPAD, Push-Button Computing, and PADtaik are 
trademarks of Brigntbill-Roberts & Company Ltd 18M, 
Apple. Macintosh & HyperCard, and Compag are registered 
trademarks of international Business Machines, Apple 
Computer, Inc., and Compaq Computer Corporation 


respectively 
© 1989 BrightDill-Roberts & Company, Lid 


In computerese, HyperPAD™ 
means computer-ease. 


HyperPAD (hi‘par’pad) n. 1. a simple, powerful and 
productive way to launch applications, manage 
information, and plan work in an intuitive, easily 
personalized desktop environment 2. Push-Button 
Computing™ 


It's a new definition of what personal computing can be. 
Buttons link you from where you are to where you want to be. 
Just push a button... and youre there. 


HyperPAD does for IBM, Compaq and compatible PCs what 
HyperCard does for Apple's Macintosh. information manager, 
application launch pad, interactive trainer/mentor, prototyping 
tool — HyperPAD is all these. And more. Right at your fingertips. 


Push your own buttons 


HyperPAD lets you manage your information and plan your work 
effectively — it works the way you work. Simply push a button. The 
DOS button. The Phone button. The Calendar button. The Planner 
button. Any button you want. Do it your own way with 
HyperPAD’s robust PADtalk™ scripting language. 


Redefine computing for yourself .. at the push of a button. 
HyperPAD. 





“The Ultimate Launching Pad” 
—Esther Dyson, Release 10 


“,.-deceptively simple but remarkably rl 
—Jeffrey Tarter, Soft-letter 


“Its pretty cooll” 
~John C. Dvorak, Industry Columnist 





Special introductory Offer— 
Experience the simplicity, power and efficiency of HyperPAD at 
the low price of just $99.95. To order now call 800-444-3490. 


To order, send coupon or call toll free. Company PO accepted by 
mail or fax. Also available from dealers everywhere. 


Brightblil-Roberts, 120 E. Washington St. Suite 421, Syracuse, NY 13202 
PH. 800-444-3490, 315-474-3400 FAX 315-472-1732 

















(a enter meneame Re ee ne UT ee 

| Special Introductory Price $99.95 ; 
{ Please send me ] 
[ copies of HyperPAD at $99.95 each. ] 
[ Include $10.00 shipping per order (New York state residents add 1 

appropriate sales tax.} 
l ! 
{ Payment VISA __._MC ____ AMEX Diners ___Check | 
| Cad#_ EX, Date 4 
| Name i 
I Address === Cs«éPhtotrn'le J 
Le ! 
State e165 
bs Ser eee eed 
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3] New&Improved 


News of Announced Products and Upgrades 





HOT PROSPECT 


WHITHER THOU GOEST, SO GO AXONIX, 
TOSHIBA 4-POUND PRINTERS 
The next time you hit the road, Axonix and Toshiba America want to send you on your 
travels with their lightweight printers: the $449 Axonix LiteWrite, an impact dot matrix 
unit that weighs in at 4.25 pounds (without battery) and the $489 Toshiba Express- 
Writer301, a thermal printer that adds only 4 pounds to your burden. 

When operating on a fully charged battery, the Lite Write outputs over 75 pages at a 
noise level of less than 60 decibels, according to Axonix. It comes with an AC adapter 
for more-strenuous jobs. Claimed speeds for the 9-pin impact dot matrix printer range 
from 100 characters per second in draft mode to 25 cps in NLQ mode. The LiteWrite em- 
ulates the Epson FX-100, IBM Proprinter, and IBM Graphics Printer. 

When you need better-than-NLQ output, the ExpressWriter30I plain-paper thermal 
printer gives you 24-dot output at claimed speeds of 60 cps in draft mode and 42 cps in 
letter-quality mode. Maximum graphics resolution is 360 dpi. It runs on rechargeable 
nickel-cadmium batteries, which support | hour of continuous printing at a noise level of 
47 decibels, according to the company. The printer emulates Toshiba, Qume, and the 


Epson LQ Series of 24-pin printers. Toshiba includes an AC adapter. 


List Price: Axonix LiteWrite, 
$449. Axonix Corp., 2257 S. 1100 
East, Salt Lake City, UT 84106. 
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Liat Price: Toshiba Express- 
Writer301, $489. Toshiba America 
Inc., Information Systems Division, 
9740 Irvine Blvd., Irvine, CA 
92718; (800) 457-7777. 
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Toshiba's thermal 
printer produces 24-dot output. 


hDC Windows Color Gives Colors, 
Resolution Windows Forgot 


Microsoft Windows offers a graphical inter- 
face but forces you to live without 8 of the 16 
available on-screen colors and settle for lower 
display resolution. If you'd like to put the col- 
or back into your Windows, hDC Corp. of- 
fers a software driver and a standalone utility 
that give you access to the 16 on-screen color 
capability available on your VGA or EGA 
system. 

If you’re running Windows/386 with a 
VGA card and monitor, ADC Windows Color 
($49.95) boosts your resolution to 640 by 480 
from the 640 by 450 offered by Windows: 
EGA systems run at 640 by 350. 

ADC Windows Color also allows you to 

CONTINUES ON PAGE 54 
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Hummingbird 
50/60 Revs Your 
PS/2 to 20 MHz 


If you’ re itching to squeeze more power out of 
your 16-MHz IBM PS/2 Model 50, 50Z, or 
60, then the Hummingbird 50/60 provides 
one turbocharging solution. Polywell’s $995 
accelerator card adds a 32K cache of zero- 
wait-state 55-nanosecond static RAM and re- 
places your 16-MHz 80286 chip with a 20- 
MHz CMOS version. The result is a machine 
boosted to the level of a 20-MHz IBM PS/2 
Model 70 or 80, according to the company. 
To accomplish this feat, you remove your 
current chip from the motherboard and plug 
an adapter module into the socket. The Hum- 
mingbird card’s two connectors plug into an 
expansion slot and the adapter. A Polywell 
utility allows you to disable the cache if you 
run into software-compatibility problems. 
The card comes with a chip puller and uses | | 
watts of electricity. 
List Price: Hummingbird 50/60, $995. 
Requires: IBM PS/2 Models 50, 50Z, or 60. 
Polywell Inc., 61 C Airport Bivd., South San 
Francisco, CA 94080; (415) 583-7222. 
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hDC Windows Color lets you 
choose any 16 colors out of a 
palette of 64. 
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New & Improved 


hdc Windows Color 
CONTINUED FROM PAGE 53 

choose any 16 colors from a 64-color palette. 
The program is compatible with all current 
Windows applications, according to the com- 
pany, and it requires the reinstallation of Win- 
dows. 

List Price: ADC Windows Color, $49.95. 
Requires: Microsoft Windows/266 or /386 2.0 
or later, EGA or VGA graphics card (hard disk 
recommended). hOC Computer Corp., 15379 
NE 90th St., Redmond, WA 98052; (206) 885- 
5550. 
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Simple Win 
Simplifies 
Windows Use 


Users who wince at the text-based MS-DOS 
Executive that fronts Microsoft Windows sup- 
posedly graphical interface can customize 
their environment with Simple Win. The $99 


Windows shell features an im- 
age album for transferring text 
and graphics among applica- 
tions and the ability to launch 
and load applications by click- 
ing on the data file. 

The image album behaves 
the same way as Windows’ 
own clipboard but stores up to 
999 different objects. You can 
capture screens to the album, 
scroll through them and cut, 
copy, and paste library images 
into applications. 

In addition, Simple Win of- 
fers a graphic menuing system 
that replaces the MS-DOS Ex- 
ecutive and imports canned or 
user-created icons to represent 
your applications and data 
files. This system is called the 
Applications Organizer. With it you can orga- 
nize your data files into folders, as well as 
password-protect specific applications or 
folders and add optional, customized help 
messages of up to 3 lines. Within folders, 
files can be listed with or without the explana- 
tory text, and you can capture Windows’ icons 
for use with Simple Win. 

The shell's file manager displays a direc- 
tory tree, and files can be either moved or 
copied by dragging icons from one directory 
to another. 





Simpia Win'a album can store up to 999 objects that can be 
displayed In a window and cut from or paated to 
any application. 





Simple Win also integrates several DOS 
file and disk management commands, such as 
BACKUP, RESTORE, and FORMAT; you 
can selectively backup, for example, a single 
file, a single directory, or a directory plus its 
subdirectories. 

List Price: Simple Win, $99. Requires: AT- 
compatible system Microsoft Windows/266 or 
/366, graphics adapter. Matesys, 2001 L St., 
#801, Washington, D.C., 20036; (202) 785- 
§135. 

CIRCLE 442 ON READER SERVICE CARD: 


IMPROVED 


by Alan Cohen 

PFS: Professional Wrie, Verim  21-—- 
The latest version of Software Publishing 
Corp.'s managerial word processor 
introduces a graphical page preview feature 
as well as expanded conversion formats, 
enhanced printer support, and simplified 
tab and margin control. Preview mode 
displays all point sizes, pitches, and type 
styles as well as line and page breaks; 
fonts may be changed during preview. 
For multiple-page documents, two pages 
can be viewed side by side. In addition, 
PFS: Professional Write has expanded its 
list of supported formats to include 
WordPerfect 5.0, OfficeWriter 6.0 and 
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PFS:Professional Write now otters a graphical 
preview feature. 


inside each box of WordStar 5.5 or call 
(800) 227-5609. Bitstream Inc., Cambridge, 
Mass.; (617) 497-6222. 


MathCAD, Version 2.5—Additions to 
MathSoft’s math software include 3-D plots, 
multiple-region cut-and-paste, and pop-up 
menus. MathCAD 2.5 retails for $495. Owners 
of MathCAD 2.0 who purchased the product 
between May 1 and June 6, 1989, will 
receive a free upgrade to Version 2.5. Other 
MathCAD 2.0 users can obtain the upgrade 
for $149, MathCAD 1.1 users can upgrade 
for $175. MathSoft Inc., Cambridge, Mass., 
(617) 577-1017. 


6.1, Microsoft Word 4.0, and PFS:First Choice 3.0. Version 2.1 retails for 
$229; current PFS:Professional Write users can upgrade to the new release 
for $39. Software Publishing Corp., Mountain View, Calif.; (415) 335-2080. 


Bitstream Fonts for WordStar 55—Thanks to an agreement between 
MicroPro Intemational and Bitstream Inc., purchasers of WordSiar 5.5 witl 
be able to receive the Bitstream Starter Kit—including a Fontware Installation 
Kit and the Swiss and Dutch typeface packages—for a $15 shipping charge. 
Using Fontware, WordStar users can scale outlines from Bitstream Scalable 
Typeface Packages to virtually any poini size for a wide variety of printers, 
including the complete HP LaserJet family and all PostScript-compatible 
printers. To receive the Starter Kit, users need to return the coupon included 
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Lotus Manuscript, Version 2.1—With this enhanced version, users can 
create dynamic data links between the upcoming Releases 2.2 and 3.0 of 
Lotus 1-2-3 and use shading to highligh! sections of texi or tables. The 
package also supports double-sided printing for the HP LaserJet IID and 
Canon LBP-8IIR printers. Also new is support for eight additional printers, 
including the Apple LaserWriter IINT and IINTX, the HP DeskJet Plus, and 
the IBM Personal Page Printer II. Lotus includes a coupon for a utility that 
converts files to and from most popular word-processing packages. Manuscript 
2.1 sells for $495; upgrades cosi $20 for users of Version 2.0 and $75 for 
users of Version 1.0, Lotus Development Corp., Cambridge, Mass.; (617) 
577-8500. CONTINUES ON PAGE 56 





BORLAND INTRODUCES TURBO PASCAL 5.5 WITH OBJECTS 


Be Objective. 





Turbo Pascal,° the world-standard Pascal compiler, 
adds Object-Oriented Programming with our new 
version 5.9. We combined the simplicity of Apple’s 
Object Pascal language with the power and efficiency 
of C++ to create Turbo Pascal 5.5, the object-oriented 
programming language for the rest of us. 


It’s easy to extend yourself 


If ‘you ’re already programming with Turbo Pascal, 
it’s easy to extend yourself from struc: 
tured programming to object-oriented 
programming. And, Turbo Pascal 5.9 is 
the only compiler that is 100% source- 
code compatible with 
your existing Turbo 
Pascal 4.0 and 5.0 
programs. 


Afast object lesson 


Object-oriented appli- 
cation programs more 
closely model the way 
you think. Objects con- 
tain both data and code. 
As in a spreadsheet cell, the value and the formula 
are together. Objects can inherit properties from other 
objects. For example, a Porsche Carrera inherits most 


Turbo Pascal 5.5 Features 

= New integrated environment 
tutorial 

@ Hypertext Help with copy and 

Destructors paste 

a Erhartal me linker & 
overlay manag 

= Support for 8087/0287/80387 

@ Integrated source-level 
debugging 


@ Inheritance 
@ Static & dynamic objects 
@ Constructors & 


@ Object constants 
® Compiles @ > 34,000 
lines/minute 









0 eo 


Inheritance provides powerful modeling capabilities by allowing objects 
to inherit attributes from other objects. 


Mail upgrade orders to. Borland, P.O Box 660001, Scotts Valley, CA 95066-0001 . For orders outside the U S.. call (408) 438-5300. 
Ibo Pascal, Turbo Debugger. and isbo Assembler are regrstered trademarks ol Bortand International Copyright ©1989, Borland 
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attributes from the base model 911, but it also sports 
a whale tail. 

Turbo Pascal 5.5’s object-oriented extensions 
give you code that’s easier to change, extend, and 
support. 


Turbo Pascal 5.5 Professional with 
Turbo Debugger and Turbo Assembler® 


The award-winning Turbo Debugger now includes an 
object inspector and hierarchy browser. 
And Turbo Debugger can debug any 
size program. 


Upgrade objectively 

Pascal owners: 
Upgrading from Turbo 
Pascal 5.0 to 5.5 is only 
$34.95 plus $5 shipping 
and handling ($75 plus 
shipping and handling 
for owners of Turbo 
Pascal 4.0 or earlier). 
And upgrading from 
Turbo Pascal 5.0 and 
earlier to Turbo Pascal 5.5 Professional is only 
$99.95 plus $10 shipping and handling. To order, 


CALL (800) 331-0877 : 
| TURBO 
PASCAL B ASCAL, 


ee ee ee ed 


<a | 
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international, inc Allright reserved BI 1324 





You can automatically find all documents 
according to their content. Related 
words inside documents become your 
bridges between them. Or, you can 
design your own pathways through 
your data by creating hypertext links, 
then saving those links as Hytext™ 

files; you'll discover brand new ways 

to look at your database without getting 
hopelessly lost in a tangled web. 


No more endless searches. No more 
missing links, With Hytext™. 


Combines powerful full-text search 
engine with an intelligent linker so that 
you can automatically create your own 
hypertext system from existing 
documents. 


> Accesses and displays multiple data- 
bases and documents simultaneously 

> No limit to number or size of files 

> Includes handy, on-line Notepad that 
you can link to specific documents 

> Friendly windowing environment 
with easy-to-use pull-down menus 

> Spelling Verification recognizes spell- 
ing variations inside your own 
databases 


Introductory Offer $195 
Including a free Thesaurus, 
value $99 

Visa, MC and AMEX 


CALL TO ORDER NOW 


1-512-340-4792 


FAX 512/340-4794 





SMG, Inc. 
7330 San Pedro Avenue, Suite 104 
San Antonio, Texas 78216 
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New & Improved 


Mitsubishi Offers 
26-inch, High- 
Resolution Monitor 


As CPUs shrink or move from the desktop to 
the floor, monitors seem to be growing to fill 
the space left behind. Mitsubishi Electronics 
America’s largest monitor to date, the 26- 
inch diagonal (25-inch viewable) HJ6505, 
gives you a 1,280- by 1,024-pixel display 
with a .31-millimeter dot pitch in exchange 
for eating up a little more desk space. 

The $14,950 monitor works with any ana- 
log graphics card that outputs at resolutions 
between 1,024 by 768 and 1,280 by 1,024, 
noninterlaced. It automatically adjusts to the 
proper frequency: supported scanning fre- 
quencies range from 45 to 70 KHz horizontal 
and from 50 to 80 Hz vertical. 

Mitsubishi’s Dynamic Beam Focus tech- 
nology reshapes elliptical dots into circular 





The auto-tracking 
Mitsubish! HJ6505 supports 
resolutions above 1,024 by 768. 


ones for greater accuracy. That lets the moni- 
tor attain a convergence of .3 mm in the center 
and .9 mm at the corners of the display, ac- 
cording to the company. 

List Price: Mitsubishi HJ6505, $14,950. 
Mitsubishi Electronics America Inc., 
Information Systems Division, 991 Knox St., 
Torrance, CA 90502; (213) 515-3993. 
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CONTINUED FROM PAGE 54 


Picturelt, Version 3.0, and 
VideoShow—General 
Parametrics Corp. has added 
PS/2 compalibility to its 
VideoShow Operating System 
(VOS) and Picturelt presentation 
graphics software. The 
company’s electronic presen- 
lation products are now 
compalible across the PC, PS/ 
2, and Macintosh platforms. 
Two models of VideoShow for 
PS/2 systems are currently 
available: the VideoShow 
Professional, which retails for 
$8,995 (plus a memory surcharge 





Arts & Letters Graphics Editor 2.0 allows 
users to Import EPS-format files. 


of $440), and the VideoShow Executive, which sells for $3,995. Picturelt 3.0, which provides a 
palette of 5,000 simultaneous colors and support for fully scalable fonts, retails for $700. 
Presentations can be previewed and modified during creation, either on the PC’s display or through 
VideoShow. General Parametrics Corp., Berkeley, Calif.; (415) 524-3950. 


Arts & Letters Graphics Editor, Version 2.0—This upgraded version of the graphics package 
features spol and process color separations using the CMYK model, support of Matrix 35mm film 
recorders, and aulo-trace for converting bitmapped images to objects. The new release also supports 
printer and downloadable fonts, and il includes new drawing tools such as an image hole-cutter. In 
addition, an import utility allows easier integration of images from clip art libraries. The Graphics 
Editor retails for $695; an upgrade to Version 2.0 is available for $50. Computer Support Group, 


Dallas, Tex.; (214) 661-8960. 
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Multiuser Relational Databases 
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GOINTIN(Ed KON 
EXPERT MOUSE. 
THE REVOLUTION 
STARTS HERE. 


Presenting Expert Mouse 
for the PS/2® a revolutionary 
new input device. Remember 
how the mouse fundamentally 
changed the way we used com- 
puters? Now, Kensington revo- 
lutionizes the mouse with the 
introduction of Expert Mouse* 


Since it’s a trackball, it gives 
you greater control of your desk 
and your mouse because you 
move only the ball, not the 
entire mouse. Its size and shape 
allow your hand and wrist to 
rest comfortably while your 
fingers roll the trackball. 


PS/2 tsa registered trademark of International Business Machines Corp. Expert Mouse and Kensington are trademarks of Kensington Microware, Ltd. The Ke: 
registered trademark of Microsoft Corporation Lotus !-2-5 ts aregistered trademark of Lotus Corporation. WordPerfect ts a regustered trademark of WordPe 


GET To THE PoIntT. 
PRECISELY. QUICKLY. 


Expert Mouse is precise 
and fast. Its patented optical 
technology positions the cursor 
exactly where you want it, anda 
unique feature called “click- 
lock” makes drawing, scrolling, 
and highlighting a breeze. 


WORKS WELL WITH 
ALL YOUR SOFTWARE. 


Expert Mouse is the ideal 
input device to use with any 
Microsoft Windows® appli- 
cation. In fact, Expert Mouse 
works with all the software 
packages that work with an 
ordinary mouse. And for appli- 
cations not written with a 


mouse in mind, Expert Mouse 
comes complete with pro- 
grammable pop-up menus. 
These menus enable you to use 
Expert Mouse with already 
familiar programs, including 
Lotus 1-2-3® and WordPerfect® 


MakEs You AN EXPERT. 


Expert Mouse has a special 
automatic acceleration feature 
which senses your working 
speed. Roll the ball slowly for 
pin-point precision. Roll it 
quickly and the cursor will 
speed across the screen. 

Expert Mouse —the next 
step in the revolution toward a 
better way of computing. 

Expert Mouse is available 
at your favorite dealer. To find 
the dealer nearest you, call 
Kensington at 800-535-4242. 
In NY, call 212-475-5200, 
or write to us at Kensington, 
251 Park Avenue South, 

New York, NY 10010. 


KENSINGTON <9. 
Setting new standards 
of performance. 


nsington logo 1s. a registered trademark of Kensington Microware, Ltd. Microsoft Windowatsa 
fect Corporation. © 1989 Kensington Microware, Lid. 





New & Improved 


MicroGate Combines 
Sync, Async Modems 
On One Card 


NEW 


If you don’t like relinquishing one slot to a 
3270 emulation board and another slot to a 
modem, you can reduce your slot sacrifice to 
a single board with the SyncLink Combo se- 
ries of modems from MicroGate Corp. The 
$695 board comes in both PC- and PS/2-com- 
patible models. 

Each card features a 4,800-bit-per-second 
Bell 208/201—compatible synchronous mo- 
dem and an on-board 2,400-bps asynchro- 
nous modem with V.22/V.22bis/Bell 212A 
and ‘‘AT** command-set compatibility. 

MicroGate throws in one of its five micro- 
to-mainframe communications packages, 
which come in both binary synchronous and 
System Network Architecture (SNA) flavors. 
List Price: SyncLink Combo, $695. Requires: 
DOS 3.0 or later. RAM varies with selected 
communication package, DOS 3.0 or later. 
MicroGate Corp., 9501 Capital of Texas Hwy., 
Austin, TX 78759; (512) 345-7791. 
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XVT Helps Develop 
Portable Windows, 
Macintosh, PM Apps 


If you’re a developer groaning in frustration 
over porting programs from GUI to GUI, then 
the Extensible Virtual Toolkit (XVT) from 
Graphic Software Systems, may be just 
what the doctor ordered. The $595 kit lets you 
create applications that are fully portable 
among the Microsoft Windows, Presentation 
Manager, and Macintosh environments, ac- 
cording to the company. 

Each kit includes a library of high-level C 
functions that generate toolkit calls for the na- 
tive environment. The Windows XVT sup- 
ports Microsoft's Windows/286 and /386 soft- 
ware developer's kits and Microsoft C. The 
Presentation Manager version supports 
Microsoft C, and the Microsoft and IBM 
OS/2 1.1 toolkits. The Macintosh version 
supports Lightspeed C and the MPW C com- 
piler. 

List Price: Extensible Virtual Toolkit (XVT), 
$595 for each version. Requires: Environment 
dependent. Graphic Software Systems Inc., 
9590 SW Gemini Dr., Beaverton, OR 97005; 
(503) 641-2200. 
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Autoschedule Demo Release 3.05 
Booth #1264 
PC EXPO 


MARKET ANALYSIS : 7 New York 


Plan Analysis : . : June 20-22 
Define Objectives i Cossse oe 
Arrange Resourc = : : — 

Scope Group of projects 

Conduct Intervie Backup before Autoschedule? Yes 
Interview Corp Include resource constraints? Yes 
Interview Opera ————_—_— 

Interview Marketing 
Consolidate Findings 


Utilizatio 
John Davis 
Tom Benson 
Larry Ashton 


FAST DATE? 


You could spend days trying to calculate your ideal project 
schedule. Or, you could let Project Workbench* Release 3.05 


do it for you in seconds. 

Offering much more than lightning-fast speed, the Project 
Workbench system is a complete project management toolkit that 
takes you from preliminary plan through management reports 

...and beyond. 
PERFORMANCE CHART 
HIGHtnl Project Manegemert Whether you are 
——_monucr___scxtpuumowmesevmses | responsible for one 
fen || project or an entire 
Open Pian 31 department, this 
Perimaster 2.1 micro-based system 
prnaverso ees will revolutionize the 

Quiknet 13 : 

a people, time and 

iewpornt 31 

money in 1989! 


Fast, full-featured and easy to use, InfoWorld rated our speed 
and documentation "Excellent." They applauded features like 
interactive resource histograms and calendars, online actuals 
capture worksheet and context-sensitive Help. 


FREE DEMO DISK 
Call (212) 219-8945 


or your local dealer 


Wao worrsencn 


Software System from Applied Business Technology Corporation 





> 1989 Applied Business Technology Corporation 
Proyect Workbench is a registered trademark of Applied Business Technology Corporation 


CIRCLE 339 ON READER SERVICE CARD 





If you want better 


word 
dont 


cessing, 
Kettle for 


Perfect. 





The trouble with WordPerfect’ is, some- annotations right on a j __c/™onworopnocessine asks 
times it isn’t. Not when you compare it to | document, then you 
WordPerfee our new Microsoft® Word can merge and collect 
Sie sh version 5.0, Not when you all the comments. 
—- consider that with Word WordPerfect? No 
— 50, youll pump out your comment. 
to-day jobs quicker, You can also : 
easier, even smarter than sort, list, search and with nawword 50 you'll do about 50% 
* you ever thought pos- archive files across te et ordhrpete 
sible. On your IBM’ PC multiple directories, on your PC or across 
eee or 1007 a network, thanks to 
Ipirodicingnew Microon _- COmpatible. the Word 5.0 document 
“isn? goodenough. Tt doesnit get management and 
much simpler than this. retrieval system. 
Example: With Word 5.0 Or incorporate 
you can choose commands by part, or all of a Lotus’ 
either using simple speed keys 12-3? Microsoft Excel 
or just selecting from a menu. | | ————_emed or Microsoft Works 
You can tab, delete, italicize, J) revere wei wo. some spreadsheet into a Word 
MOVE, font and size, Word 5.0 Print Preview makes sure what you see document. And then 
even cut and paste with about is what you want. Before you printit. update it. In seconds. 
50% fewer keystrokes than you-know-who. All of which is reason enough to try new 
Your workgroup can even make any Word 50. But for those who need a little more 











inted by the Hewlett-Packard® LaserJet Series IF* printer ©: t 1989 Microsoft on. All rights, Microsoft and the Microsoft fall i 
Oya ea aN male pr © Copyrigh phe Corpora rights reserved. logo are remstered trademarks, and Making make sense is 


Corporation. IBM 


Machines Corporation. Hewlett-Packard and Laserjet Series Il are registered trademarks of Hewlett-Packard Company Lotus 





rOOTWEAR REPORT TO THE FIELD 


Shoe enough 

Arbor Footwear comings and goings: Jim Dessing becomes VF Design for Arbor 
Evening and Dress wear, Greg Veoonas moves from Peoria lo markeung in Miam:. 
Doan Mechta ng Use Den Docomne acco ener 
respectively, Metre a a 


Sales par region 


Sales per region « ‘ i g 
‘Azrons tnd FeeicigtoGh kc Uae sa cteelnes Ces. ‘With the 
conunuing pump craze those figures should maintain, if not improve. 74" Irs: 
important not to bet the other areas such as Northeast and Midwest fall, 


Ste: Dress Sport Career , Cannel i 
vening oo Woelender * ‘Taller made “+ Trousertip 
Midnight mocessin Wickwound Ladins wingup "Loafer 
‘Twilighs wocless Bonner up MBA -boved ‘pedal epecistor 

Price 150-8950 905-6125, “anno ston g0 





. , ioe asap use Arbor Walker to commute. 
‘Tha following are the meet recent Teles eee aoe cap 
numbers ter the Autor repens! sales ottices, the corporate ladder. They 
‘A fant and diatenaer inganes shoud? ag get there. a 





‘rected to theee munbora. ‘This fall we're introducing the Arbor Walker 
Las Angules bers — shoe that goes quite a few steps further 
Alenka - Lithad than the now-aecepted but unattractive 
reage = ose tennis shoes women have been wearing to 
New York ess? and bom work. 
Mans -~ 067% Made of Italian leather with a rubber sole, 
ot ee OS the Arbor Walker is the perfect 

of style and durability, 


point ls; "Women don’t have to sacnfice looks for comfort.” 


SALES FORECAST FOR 1999, - = Typesof shoes Suimmer/Pall/Hotiday/Spring 
Itt quarter 2nd quarter 3rd quarser th giiarter 

Dress 95,000 67,000 120,900 60/000 
Career 40,900 82000, 60,000 90,000 
Casual 120,000 85,000 75,000 80,000 
Sport 135,000 60,000 90,000 67,000 
TOTAL: 390,000 , 514,000 345,000 517900 
mate. 9/2168, 632 PM ~ oe 

del's discuss recat feagllia depanimeni expansion 
9 © 1/08, 1:15 PM 


tony tC 
fet’: catch them before they fail with promo 





Text, graphics, fonts, annotations. Faster, simpler, cleaner. Compliments of new Microsoft Word 5 0. 


convincing, picture this: Outline View advantages. But your best bet is to call for a 
When creating longer documents, Outline convincing Heth at: (800) 541-1261, Dept. 
3° View lets you switch  J62. After you call us, try calling WordPerfect 
), toaview of headings forademo. Run both, our Word against 
' only.Which means you _ theirs, head to head, and then ask yourself: 

ee. can see the structure Which one brings your word processing 
cachebstorniabmed Of yourentiredocu- _closer to perfection? 
ciycauuinghurieie Microsoft: 
just by rearranging your headi ste: 

We could go on and on with more Making it all make sense: 






and 1-23 are trademarks of Lotus ment ams ae Perso kTeeesed trades trademark of WordPerfect Corporation. Customers in Canada, call (416) 673-7638. Outside North America, call 
(206) 862-8661. Digest rating from April issue. This offer valid only in the 50 
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You could spend close to a _ 
thousand dollars buying all the == feature for cutting backup time by 
software pictured above. as much as 50 percent, and even 

Or, for a fraction of the price, , tells you how long the backup will 
you could get all of their best take and the number of disks you'll 
features in one easy-to-use need before you start. There are 
utes package: PC Tools” file unfragmentation and disk-caching 

utilities for enhancing your system’s 
ei PC Tools Deluxe is the most = | _—_— performance. And PC Tools’ desktop 
complete and capable utilities product ; manager features a unique windowed 
available at any price. environment, full mouse support, pull- 

It includes data recovery utilities for down menus and context-sensitive help that 
recovering accidentally deleted files or repair- make learning and using the product a breeze. 
ing corrupted disks. Its resident DOS shell So before you invest in an entire library, 
allows you to view multiple directories simul- check out PC Tools Deluxe. With more than a 
taneously and copy or move files with ae, a half million copies in use, it’s on everybody's 
click of a mouse. The hard ia ae best sellers list. 

disk backup program is fas, (C,@nqvOL FOL SOMWAN x 
A VIDEO TECHNOLOGY COMPANY “ 503-690-8090 


PC Tools is a trademark of Central Point Software. All other product names are trademarks of their manufacturers. 


sha Pipeline 


A Look at the Trends Shaping the Personal Computer 


LAN Manager File System 
Borrows Minicomputer 


Technology 


OS/2 LAN Manager is now 
shipping from several vendors, 
but you’ll have to look long 
and hard to find any truly 
new feature available in a 
LAN Manager-equipped sys- 
tem beyond the widely heralded 
Ashton-Tate/Microsoft SQL 
Server. 

OS/2 LAN Manager can 
improve performance across 


PC Tools Deluxe 5.1 
Centrai Point Software 
Lotus 1-2-3 2.01 
Lotus Development Corp. 


a network, but the new platform 
is also supposed to provide 
rich new opportunities for 
software. 

One startup venture is now 
showing a sophisticated 
application that takes advantage 
of the LAN Manager platform, 
and it will confirm a lot of 
the notions people already 
have about the OS/2 


Quicken 2.1 
Intuit 


The Norton Utilities 


Z 
ee 


READING THE CHART 


The Top Ten Sellers list ranks PC 

business programs according to their 

sales totals in the week ending April 29. 

The chart that appears to the left of each 
program’s name shows how the program's sales 
ranked each week for 5 weeks. The hash marks at 


Advanced Edition 4.5 

Peter Norton Computing 
WordPerfect 5.0 
WordPertect Corp. 





the bottom of each chart represent each of those 5 

weeks, beginning with the week of March 27. Dramatic 
shifts in a particular program’s ranking may be the result of 
seasonal factors or sales promotions conducted by individual 


retailers. More than 12,000 individual locations contribute to the list. 


Sales information compiled by Ingram Software Inc. and PC Connection Inc. 
Rankings are based on net sales by unit; returns are subtracted from gross sales. 





environment. 

Saros Corp. of Bellevue, 
Washington, is using mini- 
computer techniques to provide 
distributed file services across 
a network. Its program, 
FileShare, establishes two 
separate servers for file 
management; one catalogs file 
attributes and the second stores 
the physical data. This heavy 
artillery can be run on one 
machine, but in the large 
network that such a system is 
going to be useful, you’d 


probably be maintaining three 
distinct servers: one for basic 
LAN Manager software and 
two more for the FileShare 
software. 

The major benefit of the 
system is exhaustive file control; 
you can maintain up to 26 
attributes per file, spelling out 
various uses for a file, and 
using icons if needed (it runs 
under Microsoft Windows), Of 
course, there are several levels 
of file security (they use an 
‘*owner-author-viewer’’ 

CONTINUED ON PAGE 64 


TOP TEN SELLERS—A 5-Week History 


Don't be surprised to see Microsoft Windows/286 in the Top 
Ten Sellers list this week. Although it’s not usually among the 
top ten, sales have been very strong over the last year. And 
that’s in addition to the many copies of Windows that are 
bundled with mice and other programs. 
Not coincidentally, Microsoft Excel continues to sell 
well; it ranked 19 among all sellers in the past week. 


Fastback Plus 2.01 
Fifth Generation Systems Inc. 


7 Carbon Copy Pius 5.0 





Meridian Technology Inc. 


Sideways 3.2 
Funk Software Inc. 


Of course, the entire world is not switching to a 
graphic interface: Quarterdeck Office Systems’ 
DESQview 386 sold well enough to rank 

20 out of all application programs sold. 


dGBASE IV 1.0 
Ashton-Tate Corp. 


Microsoft Windows/286 
Microsoft Corp. 
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metaphor) and detailed backup/ 
loss recovery features. 
Because FileShare uses 
named pipes, it peacefully 
coexists with LAN Manager. 
At any given time, only a 
fraction of the network users 
may be using the FileShare 
services; the LAN Manager 
file system and applications 
continue unaffected. In a typical 
environment, only those users 
who work with very sensitive 
data will need to log into the 
FileShare system, others can 
go on with their networked 
applications that run unaffected 
off the LAN Manager server. 
Clearly, this isn’t a solution 
that will reach a wide share 
of the market. At $450 per 


seu SURVEY 


— 


station on top of the expense 
of running LAN Manager, 
FileShare is destined to be 
used only where there’s heavy 
file sharing—in places where, 
until recently, only a mini- 
computer would do. 


elopers in April. 

The complete set comprised 
160 disks with several OS/2 
updates and tools for writing 
applications. Microsoft shipped 
more than 25,000 pages of 
documentation to each 


FileShare is destined to be used 


in places where, until recently, 


only a minicomputer would do. 





OS/2: End of the Prologue 
A 2-year effort to educate 
programmers in the inner 
workings of OS/2 has drawn 
to a close. Microsoft shipped 
the ninth and last batch of the 
MS OS/2 Software Developers 
Kit to more than 6,700 
independent software dev- 


subscriber. 

Current estimates say that 
about 70,000 copies of OS/2 
have been sold at the retail 
level. 

Microsoft will go through 
the same drill later this year 
when it distributes tools for 
the 386 version of OS/2. 


i} We recently surveyed callers to PC MagNet on their companies’ current PC installations 


and purchase plans. More than 1,400 PC MagNet users responded and 92 percent of those 
claim their companies have plans to make further purchases within the next 12 months. 


Which PC brands does your company own? 


Other 
Toshiba 
AST 


Hewlett-Packard) «16 


AT&T 13 


Deii HNN 13 
Epson |) 12 


NEC (NNN 12 
Leading Edge |) 11 







et 
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iBM | 70 
Compaq 46 
Zenith 23 


23 


19 


IBM Working 

on DVI Hardware 

In the December 13, 1988, 
issue’s Pipeline, I previewed 
Intel’s CD-DVI (compact disk, 
digital video interactive) 
technology, a system that 
generates television- quality 
full-motion video on program- 
mable CDs. 

This spring, IBM has 
announced plans to develop 
a Micro Channel version of 
the technology. IBM will also 
join with Intel in establishing 
a Technology Center in 
Princeton, New Jersey, where 
RCA Labs developed DVI 
before Intel acquired it last 
year. 

The joint IBM-Intel effort 
will encourage the development 
of DV] applications while the 
original DVI team continues 
to perfect it. 


If your company plans to purchase PCs 
within the next 12 months, which brands 


does it plan to purchase? 


iBM 31 
Don't know 27 
Compaq 21 | 


Dell 12 


Toshiba )))))) 11 
Zenith SN 11 


AST 


1 
fl 


0 


Other ))) 10 


Everex |) 5 
Hewlett-Packard |) 4 
NEC 4 

Acer 3 

AT&T) 3 

Epson 3 


Wyse! 3 
Northgate | 3 
CompuAdd E: 
Tandy 2 
Macintosh | 2 
Hyundal } 1 
Leading Edge 1 
Samsung | 1 
Cordata 5 
Kaypro | .5 
Vendex 5 
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AN EXCELLENT REASON TO HAVE 
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: Q&A won PC Magazine's 
5 1988 Technical Excellence Award 
b, over all application software released 
or upgraded tn 1988. 





TWO DATABASE STANDARDS. 


Until now, File Managers couldn’t handle corporate data- 
base needs, so corporations stayed witha single relational 
standard. Q&A 3.0 changed that. According to PC Magazine, 
Q&A “enables us to do things we could never do before.” 
And according to corporations, Q&A is the new database 
standard. For managers. 

Q&A delivers database power with the ease you'd 
expect from the award winning* #1 File Manager. It ele- 
gantly handles tasks like multi-file lookup and reporting, pro- 


grammable database forms, and record locking on networks... 
tasks previously reserved for relational databases. And, with 
dBASE import/export, English language query, and a top- 
rated Executive Word Processor for easy mail merge, Q&A 
lets managers do things they could never do witha relational 


OS:2 version now 





database. Without expensive training or support. 
That’s why corporations buy relational databases 
for powerful applications created by programmers. And 
Q&A for powerful database solutions any manager can 
create himself. Call fora free 
Q&A demo disk (to celebrate our 
award, every 100th caller? wins 
a free Q&A). Technical Excellence. 
It’s an award-winning reason for 
a double database standard. 
FREE DEMO DISK, 
(800) 336-0211 Ext. P 
The #1 Rated And #1 Selling 
File Manager & Word Processor 
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GERARD KUNKEL 
AGE: “31, last March.” 


PROFESSION: Artist & Designer. 
Director of Design & Electronic 
Publishing, PC Magazine. 
CREDITS: Gerard's designs, both. i. 
traditional and electronic, have 
graced publications from Personal 
Computing to Business Week. 
LATEST PROJECT: Author of 
Graphic Design in PostScript,® 


published by Scott, Foresman & Co. 


ON PUBLISHING: “Electronic’ 
design gives you the ability to 
explore all of your ideas quickly. 
It’s tools like Designer that make 
that possible and practical.” 


ON SOFTWARE: “Graphics are a 
Vital part of any design. We see 
Micrografx Designer as an integral 
part of our total electronic design 
solution.” 


Vicrografx Designer, winner of the 
DC Magazine Technical Excellence 


Pa teal Illustrations by Gary Kaplow 
Fase: Ne tea Micrografx Designer was used exstensively 
aaa in producing PC Magazine's new look. Many of the 
illustrations in this issue were done with Designer. 



























Gerard Kunkel, Director of Design & Electronic Publishing Designer use 


bie the 50,000 illustrators, graphic artists, 
art directors, desktop publishers, and 
technical draftsmen who have made 
Micrografx Designer™ their choice in graphic 
design software. Call Micrografx today 

at 800/272-3729 for a self-running demo. 


Me MICROGRAFX° 


1303 Arapaho e Richardson, TX «© 214/234-1769 e 800/272-3729 
Surrey House e 34 Eden St. « Kees Surrey ¢ UK e 01-547 1638 


Micrografx t a regwtered trademark and Micrografs: Designer and the Micrografx logo are trademarts of Micragrafs, inc PostScryt & a registered trademark of Adobe Systems, Inc 
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Portable computers 
follow desktop 
machines too 
slavishly. It’s time to 
rise up and 

surpass them. 


Bill 
Machrone 


Portables should do Windows. That is, they 
shouldn’t just run Microsoft Windows, they 
should be optimized for it. Granted, today’s 
GUIs are unsuitable for portables. They’re disk 
hogs, and they require lots of caching or a 
RAMadisk t6 perform tolerably. So we dismiss 
them out of hand. But some of the best and 
most-exciting new software is Windows based. 

You probably don’t want to run PageMaker 
while you're on the road. But you do want to 
run the best personal information managers, 
word processors, and analytical software. Win- 
dows confers real benefits on even the most 
mundane of applications: a consistent user in- 
terface, the convenience of multiple windows, 
and multitasking. Heck, I’d much rather run 
Microsoft Excel on the road than boring old 
Lotus 1-2-3. 

The NEC UltraLite and Tandy’s DeskMate 
user interface offer two object lessons for build- 
ing an advanced Windows portable. The Ultra- 
Lite is nearly an instant-on machine, critically 
important when you get down to its size and 
weight. It lets you keep the machine handy to 
record an idea, check your schedule, or add 
something to work in progress. 

With an UltraLite in tow, ideas happen at the 
speed of thought, not at the speed of a DOS 
boot. And equally important, it’s instant-off. 
The machine’s 2MB RAMdisk saves even the 
biggest files about as quickly as you can issue a 
command. No DOS machine can beat the 
UltraLite at this game. 

The important thing about DeskMate is that 
Tandy, on its 1000 SL and TL, puts the whole 
thing—including DOS—in ROM. The result is 
an instantly booting desktop machine that of- 
fers all the benefits of a GUI, though it lacks 
Windows sophistication. In comparison to 
booting DeskMate, booting Windows is like 
watching a teenager combing his hair. Millions 
of CPU cycles go by, with great attention to 
doubtlessly important details, but to little no- 
ticeable effect. 

Why couldn’t this be done with Windows? 
With the advent of high-density ROMs, it’s 
very practical to put Windows on a chip. Since 
the hardware environment in a laptop is a 
known quantity, you could do away with most 
of the configuration, font installation, and boot- 


up stuff that makes Windows so complex. 

Microsoft could speed the process even 
more by cooperating with the laptop manufac- 
turers. For example, it’s possible to save a 
memory image of what Windows looks like af- 
ter initialization. Laptop users could save a lot 
of time by loading that image instead of the pro- 
grams that create it. 


TIME TO BE DIFFERENT 

Laptops also need to depart from desktop stan- 
dards in their use of the real-time clock. Instead 
of treating the clock as a device that comes to 
life when the machine is turned on, you should 
be able to schedule it to turn the machine on and 
alert you to an appointment or run a program at 
specified times. 

Sure, you can do this with any number of 
electronic calendars and appointment books or 
with devices like the Sharp Wizard. But at 
some point, this becomes an exercise in techno- 
narcissism. I'd rather have one machine that 





does it all than be a walking Sharper Image cat- 
alog. 

Windows can help here, too. Through the 
Dynamic Data Exchange (DDE) specification, 
Windows programs can interact with other pro- 
grams or with real-time devices. So at the prop- 
er time, Windows could boot, beep, and bug 
you. It would teil you what you need to know 
and shut off after your acknowledgment. 

Finally, while the speed of the UltraLite’s 
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FILLIN 


FORM 


QUICKLY AND EASILY 
ON Your PC. 


FormFiller 2.0. The Complete Form Fill-In System. 


Consider alt of the existing forms that 
you're required to fill out—airbills, 
government forms, insurance claim forms, in- 
voices, purchase orders and others—how do 
you accurately, quickly, professionally—and 
above all, easily fill in these existing forms? 

The answer is FormFiller Version 2—the 
complete system for filling in forms on any PC 
and printer—in just minutes! 


Precise Spacing Capabilities 
And Unmatched Flexibility. 
FormFiller will fill in absolutely any form, 
regardless of its complexity (even double- 
sided and muiti-page forms!). 11 also inciudes 
an innovative system that allows pinpoint- 
precise spacing for any position on the 
form— and provides over 40 financial and 
math functions for use within the form. 
And FormFiller now supports virtually ANY 
printer—including the new HP Laserjet Series 
HD Duplex printer and many others. 


New Import/Export Features. 

Version 2 has sleek new import capabilities 
including dBASE I, III, and Lotus I-2-3—so 
you can swap data with virtually any applica- 
tion, eliminating re-entry of data. 


Easier Than Ever To Use! 

Save hundreds of hours of labor filling in 
forms. Simply insert your form into any dot- 
matrix or laser printer and envoke the ‘‘print 
grid’’ command. FormFiller will actually print 
numbered horizontal and vertical lines right 
on the form. You simply enter the coordinates 
for each blank on the form into the computer. 
From these, the system creates a ‘‘master 





BLOCPublishing 
800SW 37th Avenue, Suite 765, 
Coral Gables, FL 33134 
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template’ of the form. Now, the computer 
and the printer are completely synchronized! 
This master template (with a work area of 190 
columns by 240 rows) is then displayed on the 
screen—so you fill in by tabbing directly from 
blank to blank! 

Store your form templates for easy call-up 
and fill-in anytime. FormFiller will even look 
up pieces of information and automatically fill 
them in for you (i.e. part numbers, addresses, 
retail/wholesale prices, etc. ). 


Powerful Math Functions. 

FormFiller has spreadsheet-like math 
capabilities that will perform complex finan- 
cial/trig functions within forms. Functions 
avaiiable include internal rate of return, net 
present and future value, straight-line 
depreciation, principal payment amount, 
mortgage payment amount and over 30 more! 
So you could, for example, tell FormFiller to 
add the numbers in specified fields, deduct a 
specified discount, and printthe total in posi- 
tion on the form—automatically! 


SPECIAL OFFER! 


“The FormFiller Sampler 
A special version of FormFiller that in- 
cludes the Federal Express 
Airbill template, Now just S500 


Return this coupon along with check or money order ta 
the addres below Mail orders ONLY No credit cards 


99 


(Please speaft 4% or $% inch drsketies) 
S553 28858 28855 8888898588 


jorformtiter. Just $149 
Or Order Direct (800) 888-2562 


Available on $% or 3% inch diskettes Runson 
IBM PC, XT, AT, PS/2 or compatibles witb 12K. 
VISA, MasterCard and AMEX. Add $4.50 for shipping 
Florida residents add 6 percent sales tax. International 
orders add $10.00 include street address—no PO buxes. 


Formfiller 


Cupyright 1988. BLOC Publishing Corp Form Filler ts a trademarie uf BLOC Publishing Corp 
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Bill Machrone 


RAMdisk makes it ideal for recording the 
quick idea, it still requires a deliberate ac- 
tion on the part of the user. I’d like to see 
manufacturers build in a sleep mode, so 
that if you close the cover while your lap- 
top’s still on, it would go into hibemation, 
cutting the power to everything but main 
memory. 

Of course, there is the hassle of point- 
ing devices. Mice are impractical on porta- 
ble PCs, so I’d vote instead for a touch- 
sensitive area about 2 inches on a side. 
While it’s being touched, the Shift keys 
could serve as buttons. You could do 
clicks and double-clicks on the touch sur- 
face, but they’d have to build in some de- 
lays so that lifting and replacing your fin- 
ger won’t move the mouse cursor. 

Let’s dwell for a moment on the effect a 
Windows laptop would have on Apple. 
People have been clamoring for a Macin- 
tosh portable for as long as there have been 
Macintoshes, but the Mac’s proprietary 
technology has been an insuperable barri- 
er. In the face of Apple’s belligerent liti- 
giousness, there is no incentive to build a 
low-power chip set, to adapt the display, 
or to do any of the other engineering work 
that would be needed to build a battery- 
powered Mac. 

So it falls to DOS machines to fill the 
gap. | won't claim for a moment that the 
Windows interface is anywhere near as 
whizzy as the Macintosh’s. But once you 
get past the icons and the zooming win- 
dows, it does pretty much the same thing. 
With a few tweaks, Windows can be an en- 
vironment that most Mac users would find 
pleasant and tolerable. 

But wait, you say. What about Hyper- 
card? Won’t I want to get to some of those 
230,000 Hypercard stacks out there? Yes, 
absolutely. But several not-yet-released 
Windows-based products address the Hy- 
percard issue. One is a great retrieval en- 
gine and a wonderfully complete set of au- 
thoring tools. Another is a Hypercard 
clone (a superset, actually) that can read 
and write Mac Hypercard stacks directly. 
So I ask you: Who needs Apple? 

We've been incredibly bad at predict- 
ing our own future. Windows was sup- 
posed to have crested this year, but it now 
looks as if it probably won’t hit its stride 
until 199]. All of the good new applica- 
tions are Windows based, and it’s time for 
laptops to capitalize on them. rT] 
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Try it before July 31st 
and get Lightning, 


DacEasy's Disk 


Speedup Program, 


Absolutely Free! 
(A $69.95 Retail Sal 


Version 2.0 of Lucid 3-D is more than a 
bag of new features. It's a masterwork! The 
original Lucid 3-D captured the industry’s 
attention with its simple to use, yet remark- 
able three dimensional capabilities. Last 
year's winner of PC Magazine's Award for 
Technical Excellence, Lucid 3-D is fast, 
even on a 256K, 8088 computer. Lucid 3-D 
is the super spreadsheet that doesn’t require 
a super computer! 

DacEasy is proud to produce this leading 
edge product. Its innovative design allows 
first time users to learn quickly while power 
users of other spreadsheets move to our ad- 
vance features effortlessly. The Lucid 1.0 
featured pull-down menus, optional instant 
command keys, multiple windows, a 
notepad in every cell, optional ram, total 





mouseability and both a reference and 
tutorial manual. These features alone make 
this spreadsheet a must buy. 

It's no wonder Lucid 3-D was voted Editors' 
Pick for 1988 by Home Office Computing. 
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Version 2.0 is Even More 
Amazing! 


Lacid 2.0 
has vastly 
improved 
Lal speed of re- 

fon es cay calculation 
ce of 3-D 
models due 


Print-Three-D-Wietoas Guat t: Options. Exit 
ump 7-Macras-G-Range-SLale- 26-flom 
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3-D recalc. 
Huge multi- 
megabyte 
models with 
complicated 
linking 
which would have taken over an hour now 
takes less than a minute! Version 2.0 can 
now accept files as big as RAM (up to 8 
megabytes) with models as large as allow- 
able disk space. Lucid 2.0 can now read and 
write 1-2-3 and dBase files directly. 


Copyright © 1989, Dac Software, Inc. All Rights Reserved. 






Try Lucid for 30 

days and if you don't 

agree It's remarkable, simply return it 
for a full refund...and keep Lightning as 
our gift! 

We are so confident that you will love 
Lucid 3-D we are willing to give away the 
best selling disk speedup program in 
history. Just recently reviewers in InfoWorld 
gave Lucid 3-D, Version 2.0, the 
Excellent Value award. If you act now you 
can get Lightning, the program that makes 
every computer faster, using only 8K of ram. 
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July 31, 1989, Send in Proof of 
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ompetitors in this highly com- 
itive field. We have themost aggres- 
@ pricing in the industry, the most 
aggressive support policies, and lead 
the pack In quality. So shop around, 
then call Gateway 2000 to discover just 
how far ahead of the competition we 
really are. - © 
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Enahle/0A 


OVErCOMES 


the obstacles to 
frue office automation. 


Ifyou start automating your office by looking at software, you 
may find yourself in a labyrinth. Start instead by looking at your office. 
What do you want your computer system to do? 

True office automation incorporates the five essential tools of 
business: word processing, database management, spreadsheet, tele- 
communications and graphics. 

These are the tools that bring people and tasks together and move 
data the way you want to move it, with greater productivity. It’s called 
multitasking. And that's what Enable/OA will do. 


Real multitesking under DOS now 

Multitasking is the way you work. Data flow is dictated by project 
formats and schedules. That's how Enable/OA works. And it's LAN- 
ready, enabling every user to move data easily from file to file. 

Users can view two or more files simultaneously, perform several 
tasks simultaneously. Data flows smoothly, seamlessly from one 
application to the next. You never leave Enable/OA. 


Oellvering the promise of 0S/2 
You don't have to wait for 0S/2. Enable/OA delivers multitasking 
now, under DOS or 0S/2 or XenIx. And it will be ready to perform 
with evolving operating systems and hardware technologies. 
Enable/OA will even read and write to the leading dedicated 
software packages, protecting your present investments and files, 


Widen the range of working windows 

Windowing makes multitasking faster and easier. Enable/OA gives 
you up to eight windows simultaneously. You're never more than a few 
keystrokes from any application or any data you need. 


Enoble/0A lots you customiza 

The Enable/OA menu generator will customize your system. Macro 
facilities let you record keystrokes and commands as you use them to 
simplify complex tasks and applications. 
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FEosy to learn, easy to use 

All applications use the same commands and menus. On-screen 
help is complemented by complete, hypertext-generated documen- 
tation you can access any time—especially handy for laptop users. 


Office automation with Enable/OA meens: 
@ Better information management 

m@ Comprehensive, professional reports 

@ Uninterrupted data flow 

@ Sophisticated spreadsheet analyses 

@ Superior multitasking and windows 

@ On-screen hypertext documentation 

@ Versatile graphics 


Keying Is belleving 

Touch F 10, and you can begin using Enable/OA. To prove It, 
we'll send you a free demo disk and information kit showing how to 
escape the labyrinth and find the power of true office automation. 
For your copy and the name of your nearest Authorized Enable 


Dealer, call 800-888-0684, Dept. M. 


Office Automation Software 


Enabling 
America to do 
the job better. 
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Looking to OS/2 

for the next killer app 
is barking up 

the wrong tree. 
Here’s where they 


really come from. 


John C. 
Dvorak 


The personal computer industry is always hop- 
ing that someone will find a new ‘‘killer’’ appli- 
cation like Lotus 1-2-3 or dBASE II, one that 
will reignite the flames of desire in the public 
and produce millions of dollars in wealth for the 
business. Right now, the pundits are pinning 
their dreams on OS/2, hoping upon hope that it 
will be the key to the next killer app. 

Unfortunately, nobody in the industry 
seems to understand how these so-called killer 
apps come to be. It’s really quite simple. All 
great new applications and their offspring de- 
rive from advances in the hardware technology 
of microcomputers, and nothing else. If there is 
no true advance in hardware technology, then 
no new applications emerge. 

Let’s look at the killer apps of the past and 
the hardware inventions that led to their devel- 
opment. 

Invention number 1; the Altair personal 
computer. The killer app: Microsoft BASIC. 
The offspring: all microcomputer languages. 

Invention number 2: the floppy disk. The 
killer apps: Electric Pencil and WordStar, The 
offspring: all PC word processing. 

Invention number 3: the Apple II. The kill- 
er app: VisiCalc. The offspring: all first-genera- 
tion spreadsheets. 

Invention number 4: the hard disk. The 
killer app: dBASE IT. The offspring: all PC data- 
base managers. 

You can see the connection. Each killer soft- 
ware product is directly tied to a hardware ad- 
vance. And note that these are not superficial 
changes, but fundamental improvements. 

While you could always run a database man- 
ager from floppies, it took the hard disk to tum 
it into a killer app. This means that many killer 
apps are lurking in the background, awaiting 
the major technological breakthroughs that will 
make them happen. But it also means that in- 
creased speed or even RISC technology will not 
generate a new killer app. Floppy disk size 
doesn’t matter, and neither does the operating 
system. 

Once we understand this concept, we can 
look for the killer app by looking at new hard- 
ware technology. What do we see that’s new? 
LANs? A mere variation on multiuser systems. 
This is areturn to large systems and violates the 


general trend toward localized computing 
power. No killer app is possible from that in- 
vention. It’s the same with color LCD porta- 
bles; they’re just desktop machines in a differ- 
ent form. 


INNOVATIONS YET UNDREAMED OF 
But what about CD-ROM? So far, it’s just a 
slow read-only hard disk. But its ability to be 
mass-produced may invite a yet unknown ap- 
plication someday. ISDN? Now this is more 
than merely faster communication. It’s a prima- 
ry change, and it should produce a killer app 
when it gets going. Other areas of upcoming 
technological innovation to watch are holo- 
graphic displays, wireless remote control, 
voice recognition, and scanner technology. 

in fact, it’s obvious that improvements in 
scanner technology will produce the next killer 
app, a fantastic OCR system. A bunch of pre- 
tenders are already lurking out there. But the 
good ones carry high prices, and the inexpen- 





sive ones are stuck with inadequate 300-dot- 
per-inch scanners. 

The key to killer applications is significant 
new technology entering the desktop market. 
It’s not wishful thinking, and it’s not the cre- 
ativity of software engineers. Furthermore, the 
ratio of killer apps to technological advances is 
1:1. The invention of the floppy disk didn’t re- 
sult in ten killer applications, but one: word pro- 
cessing. You only get one shot. 
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Superbase 2 For Windows 





SETTING THE 
GRAPHICAL DATABASE STANDARD 


Harnessing the full power of Microsoft’ Windows, 
Superbase’ 2 gives you a whole new perspective on how to get 
the most from your computer. Use Superbase 2 to make 
relational data management more productive than ever be- 
fore. Use it to set up new filing systems or to browse through, 
select from and report directly on your dBase’ files. And 
Superbase 2’s integral telecommunications, text and image- 
handling open up valuable new application possibilities. 


FACTS, FIGURES AND TEXT 
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Browse through your facts and figures in any sequence with the unique 
YCR-styte panel controls — get first, fast forward, pause, get next, rewind — 
it’s just like playing a tape. 

Compose a form letter with the built-in text editor. Then print both 
personalized letters and mailing labels to the reclplents of your choice. 





A picture tells a thousand words, and with Superbase 2 you can integrate 
scanned photographs, faxed documents, drawings and extended text pas- 
sages right into your database. Supported formats Include TIF PCX, IMG, 
and WME 


It’s as easy to exchange data too, 
with other programs like Microsoft 


4 
“ 
tt 

(SUPER BASE + Excel, Lotus 1-2-3, dBase Il III and 
+ 


IlI+, or with other machines via a 
Hayes*-compatible modem using the 
built-In telecommunications facilities. 
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AND dBase FILES 


Superbase 2 provides a vast range of data types for creat- 
ing new databases, including amounts, exponential numbers, 
dates, times and calculations. You can ensure data consis- 
tency with the help of cross-file lookups and validation 
formulas, 

Or you can use Superbase 2 to window directly onto your 
dBase” files. Without compromising other applications that 
may be using them. 

Superbase 2 is a relational system, which means you can 
select fields from a number of different files for reporting. In 
any Windows font. And Superbase 2’s selection panels and 
on-line help make building a powerful relational query, com- 
plete with sub-totals, selections and sorting, into a simple 
step-by-step process. 

Superbase 2 is part of an upwardly compatible family of 
database management products designed to meet your evolv- 
ing needs, And our upgrade policies ensure that your soft- 
ware investment is always protected. 


ORDER TODAY. Superbase 2, or a 
fully functional demo pack. Both 
are available from better 
dealers everywhere. Or, order direct: 
(800) 562-9909 (214) 929-4888 
Suggested retail price only $295. 30 day guarantee! 


SUPERBASE‘’2 


The Data Manager for Microsoft® Windows 


See us at PC Expo 
Booth 187 
Jacob Javits Center, NYC 
June 20-22 Precision 
Software 


Superbase Is a registered trademark and Superbase 2 and the Precision Software logo ure trademarks 
of Precision Software. Other brand and product names are registered trademarks or trademarks of 
thetr respective holders. Precision Software, 8404 Sterling Street, Suite A, Irving, Texas 75063. 
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I’m Sure He’s Just Kidding 
Dept.: Apparently John 
Roach, the CEO of Tandy, 
has hinted that he might en- 
force some sort of wacky patent that GRiD (now owned by 
Tandy) has taken out for portable laptops. Somewhere along 
the line, it seems that the company obtained a patent for the 
hinged case design. 

Of course, if a patent such as this is enforceable, then one 
can assume that someone in Silicon Valley will be able to pull 
out some notes showing that he or she invented the concept 
back in 1970 and is entitled to the patent, 
thus forcing Tandy to pay royalties. 
This kind of thing often happens with 
patents that are stupidly based on obvious 
design considerations. 

A bigger picture seems to be emerg- 
ing in the world of small computers, 
though. A genuine mania for lawsuits 
has been the theme of the business ever 
since IBM announced the MCA bus and 
its intent to litigate. IBM, it appears, is 
some sort of moral leader, and whatever 
it does, everyone else has to do. Even liti- 
gious Apple has swung for the fences 
with its Microsoft Windows suit, a 
bolder-than-normal maneuver. 

The latest round of suits makes the old 
Lotus look-and-feel suit look silly. Now we have Quarter- 
deck announcing a patent on some windowing algorithms, 
claiming that violators will have to pay to use them. I looked 
at the patent and couldn’t make heads or tails out of it. ] heard 
that there was panic in the halls of Microsoft, though. 

1 find it amusing that Microsoft is the target of the two 
most interesting fights in the business: the Apple suit and now 
the Quarterdeck patent. Maybe the concept of karma does 
work as advertised. It was Bill Gates who, in a frenzy, con- 
demned the piracy and blatant copying of his original Altair 
BASIC in the mid 1970s. What goes around comes around. 
Did I say that? 

A third interesting suit involves idea man Paul Heckel and 
his Zoomracks, acute database manager based on the concept 
of a card rack. He says it’s the progenitor of all hypercard 
programs, and apparently some judges agree. 

I don’t know if any of this is all that good for the business. I 
do remember, though, years ago, when Vector Graphics was 
sued by Michael Shrayer for allegedly copping some code 
from his Electric Pencil, the first major word processor for a 
microcomputer. He lost and was countersued within an inch 
of his life. I played with both packages at the time and found 
they both had the same peculiar bug. Seemed suspicious. No 
matter—the courts said it was OK by them. 

Since then, there has been a curious case involving TRS- 
80 operating system clones that gained much notoriety in the 


Who can Say, 
perhaps the A> 
prompt might be 


patentable? 
And what about the 


detachable keyboard? 





Dvorak 


Inside Track 


early 1980s. Apparently Ra- 
dio Shack had buried some 
scrambled code in the OS 
that would reveal a company 
message if you pressed a peculiar combination of keys. 
Guess what happened when you pressed the same peculiar 
combination of keys on a couple of the clone operating sys- 
tems? Yes, the Tandy message appeared. Nonetheless, the 
courts didn’t think that any copyright was violated. 

Until recently, only Apple, which relied on patent laws to 
enforce the Apple II’s stranglehold on its market, seemed to 
make any headway with litigation. Sud- 
denly, along came ‘look and feel”’ and a 
slew of vendors opting for finding a way 
to patent things. That’s not good. 

So looking back on the possibility of 
gaining an enforceable patent for the 
hinged laptop case leads me to think of all 
sorts of other possibilities. Who can say, 
perhaps the A> prompt might be patent- 
able? And what about the detachable 
keyboard? The great thing about patents 
is that you can apply for one even after 
years have passed by, as long as you can 
prove that you invented it first. 

Maybe someone out there will discov- 
er that he or she invented the reset but- 
ton, for example. Hey, think about the 
royalties for that invention! What about diskette labels, or 
long cables for keyboards? There must be a million little items 
that can be patented just like the hinges on a laptop. What 
about colored diskettes? Yo! Centech, here’s where you can 
make some real dough! Enough said. 

Cheap Optical Character Recognition Dept.: Well, 
well. It seems that a hot product for the Mac—OmniPage 
from Caere, a superb OCR program—is now being ported to 
386 machines. I’ve had only a demo to play with, but I'd say 
that Kurzweil might want to think about lowering its prices to 
meet the sub-$1 ,000 prices of the Caere product. 

There are now three main players in PC OCR: Kurz- 
weil, Calera, and Caere. A fourth product, CAT Reader, from 
Computer Aided Technology, lurks in the background. If you 
read my column, you'll see why | think OCR software is the 
next hot thing for the PC. The market should be enormous. 
First of all, desktop publishing users will need it to scan items 
into their documents. Usually a desktop publishing system 
has a scanner already, so the sales are automatic. 

I use OmniPage to scan in documents that I cannot get 
electronically. Who wants to rekey data in this day and age? 
Nobody. It saves enough moncy in time saved to pay for it- 
self. No office should be without this stuff at these prices. A 
few years ago an OCR machine might cost $30,000 or more, 
and it could still read only special OCR-type ball printouts. 4 
was pathetic. Times have changed. 
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If You Keep 
An Open Mind, 
You Dontt Stop 
With The Standards. 
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ou Begin. 


There’s a big difference between settling for 
standards and setting them. At NCR, we’re open- 
minded about open systems architecture. That means 
the standard is the starting point; and the sky’s the 
limit on how flexibly the technology can be applied 
and advanced. 

With technology, we’re so open-minded that our 
25MHz 386 is faster than a 25 MHz 386. How? We 
didn’t settle for the standard 32KB of cache memory 
offered in many other PCs. Instead, we raised it to 
64KB. This gives our new PC925™ faster response 
time and throughput. The result—increased 
productivity. And one more example of NCR 


adding value to advance an industry standard to 
a new standard of excellence in performance. 

Our open-mindedness opens unlimited opportunities 
for applying PC technology to a variety of business 
problems. Because no business considers its computer 
needs standard. 

At NCR, we’re open to finding the PC solution you 
have in mind for your business. 

If you’re open to this kind of thinking, call 1 800 
544-3333 for a free literature packet and the location 
of the Authorized NCR Reseller or sales representative 
nearest you. Or write to us at RO. Box 785, Dayton, 
Ohio 45482-9905. 


NCR PERSONAL COMPUTERS 


Creating value 


© 1989 NCR Corporation 


CIRCLE 526 ON READER SERVICE CARD 





aXe)|<e1 
MANAGEMENT 


On sharper bids 
and lower costs. 


Ken Stowe 1s scheduling manager of Pizzagalli Construction in South Burlington, Vermonl. Pizzagalli just completed a $20 million addition at Duke University. 


On bidding: We've just completed the second phase of 
a $20 million addition to the Duke University Medical 
Center. We used Primavera Project Planner (P3) to plan 
preliminary schedules for our estimates. It gave us a clear 
vision of how we would approach the job, and we were 
able to offer our prospective client lower costs. 


On choosing Primavera : We waded through the specs 
of 30 or 40 possible systems— from mainframes to 
PCs—and narrowed it down to Primavera and two 
others. And then we had a shootout. Well, we eliminated 
one because it just couldn’t go fast enough...we had 
some projects with 2,700 activities. The other didn’t 
have the ease of use. Primavera did what we wanted. 


On learning the system: | get an awesome amount of 
power from Primavera. It’s very well structured and 
well documented and | call it very friendly to the project 
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team. We feel that Primavera has helped our people get 
over their fear of computers. 


On what Primavera has done for him: It opened 

the door for me to advise the company on integrating 
scheduling, job costing, CAD and estimating software as 
well as construction contract control software. It’s made 
me more valuable to the company. 


Primavera Systems provides you with project 
management software that incorporates all the power 


and flexibility you need to perform at your best. Call 
us at (215) 667-8600. 


Bs 


Two Bala Plaza, Bala Cynwyd, PA 19004 
(215) 667-8600, Telex: 910-997-0484, FAX: (215) 667-7894 


PRIMAVERA SYSTEMS, INC. 
Project Management Software 


Straight talk— 


with some clear 


definitions— 
about the uses 
and abuses of 
PC-based desktop 


presentations. 





Jim 


Seymour 


In the never-ending search for the next hot ap- 
plication category, one has edged to the fore 
over the past year and a half: desktop presenta- 
tions. 

1 like desktop presentations as much as the 
next PC user, I suppose—I certainly do a lot of 
work that people tell me is of that genre. But I 
think the term desktop presentation is in need of 
some better definitions. Some straight talk 
about the strengths and weaknesses of IBM- 
standard PCs as development and delivery sys- 
tems for desktop presentations would also help. 

Just what do people mean when they speak 
about desktop presentations? To my mind, two 
very different activities are subsumed under 
that catchall phrase. 

The first meaning refers to the use of a desk- 
top computer to prepare presentation materials. 
These materials might include 35mm slides, 
overhead transparencies, flip-books, speakers’ 
notes, and handouts. In this sense we're talking 
about using a PC as a development system, or 
maybe a production workstation, to crank out 
traditional presenters’ aids that will be used in 
traditional ways. 

The second use of the term refers to the actu- 
al presentation of materials on a personal com- 
puter—tuming a PC into a delivery system. For 
a prescription-drugs manufacturer’s detail man, 
for example, that might mean sitting across 
from Dr. X in his office and flipping through a 
series of electronic ‘‘overheads’’ on a laptop 
PC while touting anew drug. For an architect, it 
might mean sitting down at a PC, with clients 
peering over his shoulder, and running through 
a series of walk-through views of an unbuilt 
structure—views constructed with a 3-D 
CADD program, of course. 

I'ma big believer in the first kind of desktop 
presentation work—using a PC to produce 
speakers’ aids. Though we’re now seeing a 
small flood of desktop-presentation software 
meant to help users create those slides, over- 
heads, and the rest, the truth is that we hardly 
need special software for most jobs. 

I’ve produced literally hundreds of very 
good-looking overhead transparencies, for ex- 
ample, with standard word-processing, graph- 
ics, and occasionally desktop publishing pro- 
grams running on a PC connected to a laser 





printer. And I’ve made a few thousand 35mm 
slides on PCs connected to Matrix and Mirus 
film recorders, using standard PC graphics pro- 
grams such as Harvard Graphics and Pixie. 


FINE CONTROL, SPECTACULAR EFFECTS 

The flood of new packages for producing pre- 
sentation materials, from Xerox Presents to the 
forthcoming PC versions of Aldus’s Persua- 
sion and Microsoft’s PowerPoint, do allow 
much-finer control and more-spectacular ef- 
fects, such as color-graduated backgrounds, 
drop shadows on lettering, infinitely variable 
type sizes, and so on. And they include features 
that automatically produce speakers’ notes, 
handouts, and other supporting tools. So I sus- 
pect Ill adopt one or two of those packages, as 
well. 

I’m much less taken, though, with the idea 
of showing on a PC the material I produce with 
a PC. I’ve done a few of these exercises. And 
I’ve seen other people’s ‘*desktop playbacks.’’ 


BLUSTRATION TOMLULEVITCH 


Every time, l’ve bemoaned the PC’s lack of 
graphical support, the slow screen refreshes, 
the limited viewing angle, brightness, and color 
palette. Putting these presentations on a video 
projector solved the image-size problem but it 
made things even dimmer and fuzzier. Running 
them through a VideoShow was not much bet- 
ter. 
Hauling around a PC for slide shows is far 
clumsier than carrying a Carousel slide projec- 
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A non-screen chart processor that knows about charts and diagrams, not 
just another “screen-draw” program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to data-fiow 
diagrams, flow charts and organization charts. With it you can quickly com- 
pose diagrams. More important, you can easily modify them so they are always 
up to date. 


Cantrnl filan: 
coaplete 
"Loet Ordar® 
forn 


j—» In ndditio 

tha conpla 

Log Conplaint unit copin 
for nanage: 


Automatic. Fully automatic text centering within shapes. Fully automatic line routing & re- 
fouting. Fully automatic placement of text along lines. 
Fast. Written In assembly language for speed. 
Larga. Oiagram size limited only by available memory. Supports LIM expanded memory. 
Oiagram too large for your printer? EasyFlow automatically breaks the diagram up & prints 
it in page size pieces. 

> Standard. All standard data flow and flowcharting shapes included. Other shape libraries 
are available. 
User friendty. Don't take our word for it. PC Magazine says "EASYFLOW lives up to its name. 
It's hard to imagine any easier and more flexible way to produce basic and even complex 
towcharts"’. 
Mouse. Optional but fully supported. 
It works. Over 50,000 coples sold. Two of the “big eight"* accounting tirms have world wide 
site licenses for the use of EasyFlow. 
it prints. On most popular printers Including IBM, Epson, Toshiba, HP LaserJets, HP Desk 
Jet XEROX 4045, postscript printers and many others. 
It plots. On HP7440, 7475, 7550 and 7585B plotters. 
Documantad: 130 page manual plus over 150 screens of context sensitive help. 
Rush delivery: Order by noon today (eastern time) and you'll have it tomorrow. Rush delivery 
charge 1s $10.50 (instead of $2.00) and is available only to continental USA and Canada. 
EasyFlow works on IBM PC's, IBM PS/2 and compatibles. Requires 512K memory, hard disk 
and an IBM CGA/EGA/VGA or Hercules monochrome compatible adapter card. 


Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). 
Payment by M.0., check, VISA MasterCard or Company PO. 


ARENTRS. 

GAS 

Havan Tree Sottware Limited g 4 \e Order Desk: 1-800-267-0668 

PO Box 1093-P \ Need a Information: (613) 544-6035 ext.49 
Thousand tstand Park, NY 13692 “are” 
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tor. And if you don’t want to carry your 
Projection system, you're a lot likelier to 
find the right Carousel and screen at a dis- 
tant location than the right PC, monitor, 
and video board. 


INHERENT INEFFICIENCIES 

The problem with PC-based desktop pre- 
sentations lies partly in the inherent ineffi- 
ciencies of running slide shows on a com- 


Hauling around a PC 


for slide shows is 
far clumsier than 
carrying a Carousel 


slide projector. 


puter and partly in our unreasonable 
demands on systems never meant for this 
kind of work. 

Goosing up the power of PCs with 386 
chips and throwing a semigraphical inter- 
face shell onto the machine (in the form of 
Microsoft Windows) still doesn’t make the 
PC a very good graphics platform. Desk- 
top presentations—and here I mean the 
second use of the term: showing the mate- 
rials on a PC—are vastly more impressive 
on, say, a big-screen Mac II than on any 
PC made today. 

We can live with the PC’s graphically 
limited powers when we’ re creating speak- 
ing aids: we soon learn how the finished re- 
sults will really look versus how they look 
on-screen on the PC. Limited screen sizes, 
slow screen redraws, and the rest of the 
PC’s impediments to effective presenta- 
tion of visual materials hardly matter at the 
design and production stages. 

So I'll continue producing presenta- 
tions at my desktop, thank you; and I'll 
embrace the new software tools that come 
along to help my trusty 386 crank ‘em out. 
But don’t look for me in your reception 
room, disk in hand and portable PC under 
my arm, ready to sit down and dazzle you 
across your desk—because there isn’t 
much dazzle in presenting desktop presen- 
tations on the desktop. | 
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Maxell Corporation of America, 22-08 Route 208, Fair Lawn, N. 





THE GOLD STANDARD 


A: EE 
Cool, Quiet, Reliable Power. 





STANDARD 150 $69 


Economical This UL approved, fully tested 
unit is one of the best generic 150s available. 
Suitable for basic systems. 


SILENCER 150 $129 


Ultra-Quiet Reduce stress and increase 
productivity with the Silencer 150. Its large, 
low speed, West German fan keeps your system 
5° to 15° cooler and 84% quieter! Great in the 
executive suite or home office. 


TURBO-COOL 150 $149 


High Performance Upgrade your PC/XT 
with our popular, UL approved Turbo-Cool 
150. Its patented twin fan design keeps your 
system 25° to 40° cooler and 50% quieter, 
Your PC lasts up to three times longer! Meets 
the demands of today’s fully loaded systems. 


TURBO-COOL 200 $189 


Maximum Performance Put AT power and 
200% more cooling under the hood of your 
PC/XT with our UL approved Turbo-Cool 
200. Its twin fans keep your system 30° to 45° 
cooler with no additional noise. Perfect for hot 
rod PCs and Mini ATs! 


Cee nae or eee cuneate, 
‘Deskpro ore regucered urndemerks of Conpay Compete Corporate. 


Compaq and 


STANDARD 200 $99 
Economical This UL approved, fully tested 
unit is one of the best generic 200s available. 
Suitable for basic systems. 


SILENCER 200 


Ulera-Quiet Reduce stress and increase 
productivity with the Silencer 200. Its premium 
quality, adjustable-speed fan offers 69% less 
noise with standard cooling. Great in the 
executive suite or home office. 


$159 


TURBO-COOL 250 $189 


High Performance Protect your investment! 
Upgrade your AT/386 with our powerful 
Turbo-Cool 250, Its high-capacity, 
adjustable-speed fan keeps your system up to 
35° cooler. Meets the demands of today's fully 
loaded systems, (Add $10 for Tower version) 


TURBO 375 


Maximum Performance The choice of 
professionals, our Turbo 375 is perfect for 
workstations and network file servers. Includes 
line conditioning, independent regulation, 
remote switch provision for Towers, enhanced 
cooling, UL approval, 50,000 Hr MTBE and 
2-year warranty. PC Magazine's technical 
excellence finalist! 


$299 








CP160 $169 


Original Portable Upgrade Our direct 
replacement CP160 power supply gives your 
Portable greater reliability and 100% more 
power, Allows 286, 386, and hard disk 
upgrades, 


CD270 $249 


Deskpro Upgrade Our direct replacement 
CD270 power supply gives your 8086/286/386 
Deskpro greater reliability and over 50% more 
power. Includes autoselect 110V/220V, 
enhanced cooling, and 2-year warranty. The 


power users power supply! 


Our power supplies feature: 

© FCC-B compliance 

© 110V/220V input 

© 4 drive plugs (5 for Turbo 375) 

* Heavy-duty components 

© OVP OCP SC protection 

* Installation instructions 

© Rigorous testing 

© 1-year immediate replacement warranty 
(2 years where noted) 


“You could buy cheaper no-name power 
supplies almost anywhere, but don’t, PC 
Power and Cooling’s units are better 
made and more reliable than anything in 
the field.” 


PC/Computing 
January, 1989 


PC POWER & COOLING, INC. 
31510 Mountain Way, Bonsall,CA 92003 » (619) 723-9513 © FAX (619)723-0075 
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In the contest 


between 

OS/2 and Unix, 
users can eat 
their cake and 
have it too. 





William E 


Zachmann 


Are OS/2 and Unix really deadly rivals in the 
battle to replace MS-DOS as the dominant 
desktop operating system for the 1990s? It 
would be easy enough to get that impression, 
based upon much of what has been written on 
the subject over the past year. What’s more, 
vendors like Sun Microsystems and NeXT have 
been aggressively promoting their Unix-based 
systems as alternatives to personal computers 
running OS/2. 

There is no denying that Unix and OS/2 are 
competitors in some cases. Both can be used as 
the base operating system for desktop personal 
computers, workstations, and network servers. 
But to view OS/2 and Unix as mutually exclu- 
sive choices in a zero-sum game makes very lit- 
tle sense. On the contrary, only if we regard 
OS/2 and Unix as partners—and even as com- 
plementary operating systems—can we make 
the best use of these emerging technologies. 


HERE BUT YET FORGOTTEN 

The ‘*OS/2 vs. Unix’” hype seriously obscures 
Unix’s greatest value—as an altemnative to pro- 
prietary multiuser operating systems. Although 
network architectures certainly hold enormous 
promise for the future, the bulk of information 
processing in business still takes place on char- 
acter-mode terminals attached to mainframe 
and minicomputer systems, and this is likely to 
remain the case for some time. In this arena, 
Unix has advantages that OS/2, as a single-user 
operating system, cannot offer at all. 

The proprietary architectures of traditional 
systems have historically created a strongly 
fragmented market, subject to very limited 
competition. The semimonopolistic pricing 
that helps keep mainframe and minicomputer 
systems as expensive as they are is one result of 
this segmentation. 

Today, microprocessor-based altematives 
to these traditional systems, in products like the 
NCR Tower, the transaction processing sys- 
tems from Stratus and Sequent, and the grow- 
ing number of offerings from traditional ven- 
dors like Unisys, Hewlett-Packard, and Bull 
offer the capabilities of minicomputers and 
mainframes at microprocessor costs. Unix is, 
without a doubt, the standard multiuser operat- 
ing system for these increasingly powerful and 





much more economical systems. 

For this reason, even if Unix never ran on a 
single desktop system or network server, it 
would still provide enormous benefits to busi- 
ness users. The potential payoff from Unix as a 
standard multiuser operating system far out- 
weighs whatever it may deliver on the desktop, 
at least in the near future. 


THE REAL RIVALRY 

To focus exclusively on areas in which OS/2 
and Unix are potential competitors is to over- 
look the area in which Unix delivers its most 
obvious and most demonstrable benefits. The 
real rivalry is not between Unix and OS/2 but 
between Unix and traditional proprietary oper- 
ating systems. And this is an arena in which 
Unix is sure to be the winner. 

To take a prominent example, microproces- 
sor-based Unix systems offer an extremely at- 
tractive alternative to IBM’s AS/400 system. 
Not only are they far less expensive initially, 


but users opting for Unix gain the ability to port 
their software to other platforms in the future. 
This stands in sharp contrast to the costly long- 
term lock that IBM’s proprietary architecture 
and operating system impose on its AS/400 
users. 

Though users already committed to the IBM 
System/38 architecture might prefer to continue 
down that road, migrating from the System/36 
to the AS/400 is a much bigger jump, with sub- 
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stantial additional costs. For these users, a 
Unix-based system can be significantly 
more economical. 


PEACEFUL COEXISTENCE 
Even where OS/2 and Unix do com- 
pete—on the desktop and under the covers 


of the network server—there is no necessi- 
ty to choose one exclusively over the oth- 
er. There are many ways to treat them as 
complementary options, thereby giving 
users the freedom to choose their systems 
based on their particular tasks’ require- 
ments. 

First, a common user interface is now 
provided by Microsoft Windows, the OS/2 
Presentation Manager, and the Open Soft- 
ware Foundation’s OSF/Motif for Unix. 


Break DOS's 640K Shackles! 


“A top slot on anyone’s software 
shopping list ...helps TSRs co- 
reside in any system... 
HEADROOM is a grand idea...” 
Winn L. Rosch, PC Week, 
December 19, 1988 


“Calling HEADROOM a 

memory manager is like call- 

ing Houdini a handcuff 

manager. 

Helix Software's $95 memory 
manipulator performs more death defy- 
ing escapes from DOS's 640K straitjack- 
et than any other program available. 


..This is one magic act yon won't 
want to miss.” 


Edward Mendelson, PC Magazine, 
February 28, 1989 


The New Dimension In Memory Management 


Control RAM-Resident (TSR) 
Programs 

¢ Free all memory occupled by RAM 
resident programs 

® Load or remove TSRs on the fly without 
leaving your application 

© Swap TSRs instantly to/from expanded 
memory, extented memory, or lo disk 

¢ Use TSRs' own hot-keys lo pop Ihem up 

* Eliminale conflicts among TSRs and 
between applications and TSRs 

* Contol up to 32 TSRs/groups of TSRs 

* Display menu of loaded TSRs 

* Activate and deactivale TSRs at any time 

* Swap and control ANY TSRs, even key 
macro programs 

© Controt TSRs from batch files or through 
the API-load, unioad, reload, remove 

© Pop all TSRs up al any time-even in 
graphic programs 

All TSRs remain fully functional, but use none of 

your 640K memory, and HEADROOM itself 

uses only 50K. 


Control Application Programs 


© Load up to 32 applications simultaneously 

® Hot-Key quickly (in 4 seconds on an AT) 
from one program to another 

© Set up any hot keys for your programs 

© Switch between any applications,even 
graphics and mouse driven programs, 

¢ Reload programs from their saved 
memory image 

© Switch programs from a batch file or API 

© Re-boot any application partition without 
affecting others 

© Display menu of loaded applications 


$95.order now. 1-800-45 1-055 linNY 
(718) 262-8787 9am to 5pm EST; ($5 per order 
shipping, $20 outside U.S) VISAM/C,COD,or 
write to us at: 


HEX = CQ, INC. 


63-65 Daniets Street « Briarwood, N.Y. 11435-(718) 262-8787 
Patent Pending 
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Even though there are differences in the 
application program interface (API) for 
these three systems, they are similar 
enough that applications can function 
identically, from a user’s perspective, in 
all three environments. 

In fact, the same API can even be 
shared between OS/2 and Unix, either by 
using an X/Windows server running under 
OS/2 or by using the PM/X interface for 
Unix developed by Microsoft and Hew- 
lett-Packard to run Presentation Manager 
applications on Unix systems. 

Second, the availability of common 
network interfaces, such as the OS/2 LAN 
Manager software for Unix, will ensure 
that individual MS-DOS, OS/2, and Unix 
systems will be able to communicate with 
one another. It won’t matter which operat- 
ing system a workstation or server runs—it 
will still be able to participate fully in dis- 
tributed operations with the other stations 
on the network. 


FREEDOM OF CHOICE 

With the emergence of such shared stan- 
dards, users will be free to implement 
whatever combination of DOS, OS/2, and 
Unix systems provides the most effective 
response to their organizational require- 
ments. They wiil be able to mix and match 
personal computers, workstations, and file 
servers running any combination of the 
three operating systems and at the same 
time preserve software compatibility. 

At no point will it be necessary for an 
entire organization to choose between 
OS/2 and Unix. Instead, software require- 
ments will determine the choices. Such is- 
sues as compatibility with existing applica- 
tions and which software best meets which 
needs will be more important than which 
operating system is used. 

While it seems likely that most of the 
PCs currently running DOS will migrate to 
OS/2 eventually, they will need to do so 
only if OS/2 provides a better desktop en- 
vironment than Unix does. My view is 
that, for the most part, it probably will. But 
whatever happens, both OS/2 and Unix 
can coexist within the same environment, 
and both offer an effective way to replace 
traditional mainframes and minicomputers 
with microprocessor-based systems. 

The ‘‘religious’’ wars between OS/2 
and Unix may make good copy for writers, 
but viewing the operating systems as com- 
batants doesn’t make good sense for users. 
It makes much more sense to see OS/2 and 
Unix as partners in the overthrow of the old 
order of expensive proprietary systems. 
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TOP PERFORMANCE - BOTTOM LINE PRICE 
PM 386-25 PM 286-16 PM 8088-10 
* 80386-25 PROCESSOR © 80286-16 PROCESSOR ¢ V20-8 PROCESSOR 
* 2MB DRAM, EXPANDABLE TO 8MB * 2MB DRAM, EXPANDABLE TO 4MB ¢ 512K DRAM, EXPANDABLE TO 1MB 
* 80387 AND 80287 SOCKET * 80287 MATH-COPROCESSOR SOCKET ¢ EMS DEVICE DRIVER INCLUDED 
* 1.2MB & 1.44MB FLOPPY DRIVE © 1.2MB & 1.44MB FLOPPY DRIVE ¢ ON BOARD CLOCK CALENDAR 
¢ SERIAL, PARALLEL AND GAME PORT * * SERIAL, PARALLEL AND GAME PORT ° e ON BOARD SERIAL, PARALLEL, 
© 220 WATT POWER SUPPLY *® 200 WATT POWER SUPPLY GAME PORT 
© METAL TOWER CASE * 5 BAY AT Jr. CASE © 720KB FLOPPY DRIVE 
* 101 KEYS ENHANCED KEYBOARD WITH ® 101 KEYS ENHANCED KEYBOARD WITH * 101 KEYS ENHANCED KEYBOARD 
DUST COVER DUST COVER ¢ 150 WATT POWER SUPPLY 
* OPTIONAL 22ms HIGH PERFORMANCE © OPTIONAL 22ms HIGH PERFORMANCE * MINI DESK TOP CASE 
HARD DRIVE HARD DRIVE ¢ MONOCHROME GRAPHIC CARD & 
© SI = 32, LAMARK = 43 © Sl = 18.7, MIPS = 26 MONITOR 
e ULTRA FAST VIDEO SPEED * ULTRA FAST VIDEO SPEED * UNIVERSAL FLOPPY DRIVE CONTROLLER 
* 8 EXPANSION SLOT * 8 EXPANSION SLOT FOR 1.44MB, 1.2MB, 720KB & 360KB 
* MS-DOS, UNIX, OS/2 AND ¢ MS-DOS, UNIX, OS/2 AND DRIVES 
NOVELL COMPATIBLE NOVELL COMPATIBLE 






* CHOOSE FROM 2 SERIAL 1 PARALLEL PORT OR 1 SERIAL 1 PARALLEL 1 GAME PORT 


WITH ABOVE BASE SYSTEM = ¢ 2,299 WITH ABOVE BASE SYSTEM = $ 1 j 299 
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1s L.A. HEADQUARTERS RETAIL STORE L 

J 38 8025 DEERING AVE, 11686 VENTURA BLVD. 4 
CANOGA PARK, CA 91304 STUDIO CITY, CA 91604 T 

45 TEL: 818-888-8880 TEL: 818-761-8899 A 


FAX: 818-883-5309 FAX: 818-761-8990 


We use 


for FAST, 


Established Industry Leader 


Doing Business Since 1980. 
We Carry 


the products you want. 


10 MHz, 150 WATT Power Supply, 12 MHz, 200 WATT Power Supply, 20 MHz, 200 WATT Power Supply, 
101 Key Keyboard, 8 Slots 101 Key Keyboard, 8 Slots, 101 Key Keyboard, 8 Slots, Shadow RAM, 
Small Foot Print, Norton SI Rating 13.4 Disk Cache, 1 MB RAM, 
8387 Socket, Norton SI Rating 23.0 
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With 1 MB RAM, 1-1.2 MB Floppy, Muiti VO. 
With 640K RAM, 360K Floppy With 640K RAM, 1:1.2MB Floppy, 20MBHD, MutilO.. . With 1 MB RAM, 1-12 Floppy, Muth /O- ch $1706 
‘With 640K RAM, 360K Floppy, 20 MB HD With 1MB RAM, 1-1.2MB Floppy, 40MBHD,MuitWO. With640K RAM, 1-1.2 Floppy, 40MBHD,Muth/O...... 6 0. 2180 
‘With 640K RAM, 360K Floppy, 40 MB HO With2 MB RAM, 1-1 2MB Floppy, 40MB HD, Mutt 0 With 2MB RAM, 1-1 2 Floppy, 80 MB HD, Mutt 2586 
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CD-ROM visionaries 
keep insisting the 
medium will change 
the world. A teen 
dream from Japan 
suggests they may 
well be right—in ways 
that might give them 


nightmares. 


Stephen 


Manes 


The future of CD-ROM is not a goody-two- 
shoes interactive algebra program that trans- 
mogrifies cretins into Einsteins. It is not a giant 
hypertext database of the world’s philosophical 
navel-gazings. It is not a universe of data at 
your fingertips. 1 have seen the future of CD- 
ROM, and it is a date with Noriko. 

Who is Noriko? She’s been described as 
‘‘Japan’s Tiffany’’—as in singer, not jeweler. 
Her ardent fans helped make NEC’s $200 CD- 
ROM player the most popular in the world. 

A $200 CD-ROM player? When a cheap 
CD-ROM player costs three times that much on 
the street? What gives? 

For openers, it’s slow. The specs say the av- 
erage access time is 3 seconds. Grim, given that 
the .8-second access of a typical PC-market 
CD-ROM drive seems glacial. 

The drive mates only with a dedicated NEC 
game machine called the PC Engine and re- 
quires a special interface unit that costs about as 
much as the drive itself. It accepts only propri- 
etary-format CD-ROMs, not the standard High 
Sierra/ISO 9660 models (though a modification 
for them should be simple). 

Butit does play standard CD audio disks and 
display the CD-G graphics embedded in many 
of them—a trick that otherwise requires a fairly 
expensive decoder. So Japanese Christmas 
shoppers snapped up 100,000 of the units, de- 
spite a library of only three available CD-ROM 
disks: an audiovisual database of some 500 bi- 
zarre cartoon characters heretofore found only 
on candy wrappers; a kick-boxing game called 
Fighting Street, complete with realistic CD- 
audio grunts and thuds; and the unforgettable 
Ms. Noriko. 


MANDATORY SWOON SONG 
Whereas Tiffany purveys moder teen angst to 
other girls, Noriko’s worshipers are pubescent 
males. According to the kind NEC folks who 
walked me through her disk—my Japanese 
ends at ‘‘Sapporo Dry’’—the plot begins with 
you, randy teen guy, finding Noriko’s personal 
diary. To return it to her requires that you attend 
her concert, and I do mean requires: there’s no 
way to avoid or escape from her exquisitely va- 
pid low-res music video. 

Which was why my guide terminated the 


demonstration and told me the rest. After the 
concert, Noriko’s manager discovers that her 
date for the evening is mysteriously indisposed: 
Would you be so kind as to escort the star for an 
evening in Tokyo? 


BOY TOY FOR A NIGHT 

You would. You take her shopping, go out for 
dinner, visit a mud-wrestling establishment, 
buy an illicit Macintosh clone, the usual teen 
fun. When you take Noriko home, a cloudburst 
ex machina forces Noriko to modestly ask you 
in. Together you play such exciting games as 
“rock, paper, scissors’’ until you seethe with 
frustration, at which point, with exquisite po- 
liteness, she boots you out the door—perhaps 
the most realistic computer-game denouement 
ever. 

Noriko is quite possibly one of the worst 
computer games ever, because the implementa- 
tion is wildly inferior to the idea. But transplant 
this thing to the United States, swap Jon Bon 





Jovi for Noriko, and you've got something 
amazing: the first exciting interactive entertain- 
ment (fancy for video game) for girls. Release a 
dozen titles, and machines will whisk off the 
shelves as mall princesses vie to collect the 
whole set. Investment tip: Snap up CD-ROM 
rights to teen heartthrobs now. 

As this year’s Microsoft CD-ROM confer- 
ence made clear, Microsoft, IBM, and Intel 
certainly believe CD-ROM software is going to 
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be important someday—too important to 
abandon mass-market applications to the 
forthcoming no-computer-needed CD-I 
players. For the first time ever, IBM has 
announced a commitment to CD-ROM, 
including the CD-ROM XA standard, 
which makes it relatively easy to sync 
sounds with images to produce, as Sony 
did, a jazzy interactive catalog of products: 
click on the boom box, and it blasts you 
senseless. 

IBM is joining Intel in the development 
of DVI (Digital Video Interface)—a stan- 
dard that promises TV-quality full-screen, 
full-motion video from any MS-DOS 
computer with a decent monitor and a free 
slot. Down the road, say 1991, you may 
not even need that free slot if the DVI chip 
set shrinks and IBM puts it on the mother- 
board to support a CD-ROM drive in every 
machine it ships. Unlikely? Fujitsu is al- 
ready making a major splash in Japan with 
its FM TOWNS machine, an expensive, 
IBM-incompatible PC that just happens to 
have a CD-ROM drive built in. 


SOFTWARE 
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Supercaic V 
Aliways . 
dBase IV 


“America's #1 Source for 1BM Compatible Business Software.” 


Retiex |The Analyst) 17 
ABR Clipper/Foxbase . . Mac 
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Bill Gates reeled off a laundry list of 
ideas for future CD-ROM applications, in- 
cluding programs that actually teach them- 
selves and publicly available databases of 
heretofore in-house-only support docu- 
mentation. But Lotus is leading the way. 
Its new Prompt service offers by subscrip- 
tion an extensive collection of product 
information that includes demonstration 
versions, new drivers, and support docu- 
mentation. At $995 a year, it’s not exactly 
cheap, but it does include a whole mess of 
press releases. 

And for the Lotus 1-2-3, Release 3.0, 
rollout, Lotus has produced a rather daz- 
zling interactive demo with CD-quality au- 
dio and realistic (albeit not full-motion) 
color video. Put yourself in the shoes of a 
sporting goods wholesaler with just half an 
hour to prepare a bid for a customer. Pick 
the wrong formulas and you have to stall 
the customer when he calls back. Pick the 
right ones and you get the order. If it’s not 
the best demo/training disk ever, it’s cer- 
tainly the best-looking—the difference be- 
tween GUI (Graphical User Interface) and 
VUI (Video User Interface). 

Even the less gee-whiz aspects of CD- 
ROM offer benefits, as Cinemaware dem- 
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onstrated with a CD-ROM edition of its 
Defender of the Crown game. The simple 
addition of CD-ROM-based narration, 
music, and dialogue make the experience 
seem far more like a movie than the rela- 
tively low-res adventure game it is. A 
jaunty background tune makes waiting for 
a program to load code almost tolerable. 
Which leads us to note in passing that the 
sound capabilities of the basic PC are in 
woeful need of improvement. 


KNOW YOUR AUDIENCE 
Ultimately, you don’t really care how you 
get raw data, and it’s probably cheaper on- 
line than on CD. An “‘everything you nev- 
er knew you wanted to know about Guer- 
nica’ disk developed by commercial ace 
Robert Abel may seem noble, but its po- 
tential market is the coffee-table book set. 
A “‘find out more about Mozart”’ disk may 
have its heart in the right place, but it’s 
about as mass-market as haute couture. 
No, the product that drives CD-ROM 
will have the content of network TV—or 
maybe its commercials. The ‘‘killer app” 
might just be an extension of what brought 
VCRs into American homes. Interactive 
pomography, anyone? a 
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Buy NetWare now 
redeem yourself. 


When it comes to managing computer sys- 
tems, Novell® and Ashton-Tate® have the solutions 
you're looking for. NetWare is the number-one-sell- 
ing network connectivity solution; Framework DILAN 
is the integrated software for organized, effective 
workgroup communications. 

From May 1 to August 31, 1989, choose any 
version of NetWare—from ELS NetWare for entry- 
level networks to SFT NetWare, the industry’s most 
sophisticated network operating system. Then get a 
full-system evaluation copy of Framework III LAN* 
for just $100. That’s a savings of $895, 


S\N ASHTON TATE! 


Ashtor-Tate and the Ashion-Tate logo ore registered 
MS ey ACTION TECHNOLOGES 


NetWare offers exceptional performance that 
has made it the undisputed industry standard. 
Framework III LAN combines powerful electronic 
mail with built-in word processing, spreadsheet, 
database, telecommunications and graphics. Plus 
compatibility with most popular applications you're 
already using. 

There’s a lot to be said for upgrading your sys- 
tem, and a lot of reasons to do it now with NetWare 
and Framework II LAN. See your Gold Novell 
Authorized Reseller, or call 1-800-LANKIND for the 
participating reseller nearest you. 


NNOVELL. 


trademarks, Framawark Hil is © frodemork of AshionTate Corporation Novell and NefWore ore registered lrodemarks of Novell, inc. ©1989 Novell, Inc., Ashion Tate Corp. 
*The Framework ill LAN offered In this promotion is the came as the regularly priced version but contains only one sat of documentation, Additional 


sets con be purchased separately. 
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Provide for the future. 


When you're building a business team, it 
makes sense to provide them with the best 
business tools. That means getting a word 
processor that evolves with your needs, not one 
that’s tied to the past. 

WordPerfect® has been, and continues tobe, 
the corporate standard in word processing. 
When you standardize on WordPerfect, you'll 
speak the same language as the majority of 
government agencies, law firms, and large 
corporations in America. 

And we've continually upgraded and improved 
WordPerfect to meet your changing demands. 
But not by ourselves. By answering more than 


group provides our development team with 
valuable suggestions on how to improve 
WordPerfect. Version 5.0is our latest response 
to those suggestions. 

It makes sense. You've invested a great deal 
in your people, now invest ina word processor 
that is going to grow with them. 

Consider the options. You'll find that the 
decision to buy WordPerfect will get the whole 
company behind you. Not only now, but in the 
future. And that’s an investment with high 
retums. 


WordPerfect 


PORAT 


10,000 toll-free calls a day, our customer support BSN. ei Way Orem, "ah 057 


WordPerfect 1s a regstered trademark of WordPerfect Corporation. 


Telephone (801) 225-5000 Telex 820618 FAX (801) 222-4477 
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286 LAPTOPS 


Compute en” 


Route 


by Bill Howard 


When your DOS-to-travel needs call for 
more than just the electronic notepad and 
e-mail-fetching tasks that can be handled 
by entry-level laptops, you may well be 
in the market for an 80286-based porta- 
ble. A 15-pound 286 laptop provides 
more performance and storage than an 
8088/8086 machine, without causing the 
sticker-price shock that you'll feel when 
you go one tier higher and shop for an 
80386-based portable. 

But make no mistake: 286 portables 
are cheaper, not cheap. Compared with 
desktop PCs, you’re paying a healthy 
premium to fit all that power into one 
third of a cubic foot: $3,000 to $4,000 
(street price) for the performance equiva- 
lent of a $1,500-$2,000 desktop PC. 

In this issue, we review seven 80286- 
powered portables from Compaq, GRiD, 
Hewlett-Packard, Intelligent Technol- 
ogy, Mitsuba, Toshiba, and Zenith, and 
we overview NEC’s almost-complete 
ProSpeed 286. They all provide battery 
power, which is essential for truly porta- 
ble PCs, While the vast majority of your 
work occurs near 120-voit outlets, there 
will be times when you desperately need 
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They’re losing weight, 
coming down in price, 
and lasting longer away 
from your AC outlet, but 





streamlining to undergo 
before they'll fulfill every 
item on your wish Ilst. 
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to finish a report at 37,000 feet, or in the 
back of a cab, or in an airport waiting 
lounge. And that makes battery power 
nearly mandatory in any portable. If you 
disagree, Compaq, Dolch, Sharp, and 
Mitsubishi, among others, will gladly sell 
you tether-cord computing. 


RAPID CHANGES 

The competitors are roughly the same, but 
their lineups have changed since PC Mag- 
azine’s last comparison review of portable 
PCs. (See ‘‘Take It or Leave It: Portables 
with Desktop Power,” PC Magazine, Oc- 
tober 11, 1988, for a comparison of 12 
286- and 386-based portables and trans- 
portables.) Every major vendor except Ze- 
nith has announced a new 286 portable, 
and Compaq has joined the battery- 
powered, truly portable market. Here’s 
what you'll find today in your better 286 


laptop: 

a VGA and EGA displays. Of the eight 
machines, (including the NEC ProSpeed 
286) three provide VGA (640 by 480) and 
two offer EGA (640 by 350) displays, all 
about 10 inches diagonal (8 by 6 inches). 





80286-BASED LAPTOPS 


And it’s about time, given that the EGA 
standard is nearly 5 years old, and VGA is 
2‘. Last fall, only 2 of the 12 portables re- 
viewed even offered EGA. There’s a no- 
ticeable superiority over the CGA screens, 
especially in graphics modes. That’s im- 
portant, because these machines are often 
pressed into service as portable demo ma- 
chines and hooked to VGA and EGA mon- 
itors at demo sites. In 1989, you can’t run 
an impressive demo at CGA’s 320 by 200 
pixels. All displays are illuminated, of 
course; all are black-and-white; and all 
drive external color monitors. 

m Hard disks standard. Most 286 porta- 
bles offer 20- and 40MB drives with rea- 
sonably fast average-access times, unlike 
early 286 portables such as the first To- 
shiba T3100s with 10MB, 150-millisec- 
ond drives. The floppy drives are 1.44MB 
rather than the 720K ones found on 
8088/8086 laptops. With the exception of 
the GRiDCase 1520, you couldn’t buy a 
two-floppy 286 machine even if you want- 
ed to. 


THE PERFECT PORTABLE (REVISITED) 


by Bill Howard 

Two years ago, we predicted the ideal laptop 
of the future: 4.5 pounds, 12 by 8 by 2'/: 
inches, a 4.77/9.54-MHz 80C86 or equiva- 
lent processor, a megabyte of nonvolatite 
RAMgdisk instead of a floppy disk drive, and 
programs bummed into ROM (‘‘Road War- 
riors: 11! Laptops Battle 1t Out,”” PC Maga- 
zine, July 21, 1987). Apart from the price 
(which I underprojected by 50 percent), 
that’s exactly what NEC introduced a year 
and a half tater in the form of the $3,000 
UltraLite. 

Among the portables you can huy today. 
the features are stil! what sct the best apart 
from the merely adequate—more than raw 
performance does. What good is hlazing 
CPU speed if you can’t read the screen? 

Here's a checklist of the features to look 
for (or look out for) in a portable PC. Most 
points apply to anything from an 8088 laptop 
to a 20-MHz 80386 luggable, and for the 
most part the features are here today. Unfor- 
tunately, not all on the same machine. 


INTELLIGENT POWER-DOWN 

When the display, hard disk. keyboard, mo- 
dem, and printer port aren't in use, each onc 
should temporarily deactivate itself. Many 
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portables provide power-down, hut some 
step you through an involved process to 
change one setting, then force a reboot to 
activate the feature. Compaq’s standby mode 
{ets you suspend work for days on end with- 
out draining the battery. 


READABLE SCREEN 


VGA LCD con- 
trollers provide 
640 hy 480 reso- 
lution and dis- 
cermnibly differ- 
cnt gray shades. 
EGA is a pass- 
able second 
choice. Don't 
settle for any- 
thing less on a 
286 or 386 portable. CGA LCDs are adequate 
for text (many provide 640 by 400 double- 
scan), but they revert to 640 by 200 in graph- 
ics mode. Ugh! The right size for a laptop 
screen is somewhere in the neighborhood of 
8 by 6 inches. Some of the 8088/8086 laptops 
on the market today shrink their displays to 
save money. Worst offenders: Toshiba’s 
nonilluminated T1000 (3'/. inches tall) and 
IBM's now-deceased PC Convertible. 





w Modestly improved battery life. PC 
Labs found that these machines provide 45 
minutes to 3 hours of real-world comput- 
ing. Compag is out front on power-conser- 
vation techniques; it has a standby mode 
that lets you walk away from the machine 
for several days without losing a byte. 
w Few size-and-weight improvements. 
These machines run 15 to 17 pounds with 
battery pack and charger, not much differ- 
ent from the Zenith SupersPort 286 that 
was last year’s 286-to-beat. One exception 
to the trend: the special-purpose ITC 286 
CAT. It’s 19 pounds and noticeably bulky— 
but it’s the only machine in the group with 
acellular modem and phone built in. And, 
yes, it does work. 
w Adequate speed. All have 12-MHz 
80C286 processors, except for the GRiD- 
Case 1520, which has a 10-MHz chip and 
the NEC ProSpeed, with a 16-MHz pro- 
cessor. Ten to twelve MHz may be nothing 
special when desktop PCs nun as high as 33 
MHz, but it’s enough to keep most graphi- 
cal applications moving comfortably. 

The price of power? Expect to pay from 
$3,000 to $3,500 (street price) for the ma- 


CENTER-HINGED SCREEN 

5 Some people 
teally use lap- 
tops on planes. 
If the screen 1s 
hinged closerto 
the center (Ze- 
4 nith, Hewlett- 
Packard) or if 
it’s a short unit 
to begin with (Compay), those Tew inches 
let you work in stecrage class when the guy 
in front rectines his seat. 





DETACHABLE KEYBOARD 

Among the laptop models reviewed here, 
only the Compaq has a removable keyboard. 
It's wonderful. Too bad it lacks the com- 
plete set of cursor keys. 


NONSTANDARD CONNECTORS 

Each laptop vendor has its own rules for 
conncctors. NEC's internal modem won't 
fit in a Toshiha, and Compag’s expansion 
connector doesn't look much like Zenith’s. 
Third partics are beginning to make ma- 
chine-specific accessories, especially mo- 
dems and LAN cards, which should spell the 


chines with 20MB disks, $500 more for 
the 40MB versions, and a bit more still for 
the Compaq. You can get bigger hard 
disks on 386 portables, but generally not 
on 286s (GRiD and NEC, however, offer 
100MB drives). In comparison, 
8088/8086 laptops with 20MB hard disks 
cost about $2,000 to $2,200, or $1,500 
with dual floppy drives. If you ascend to a 
386 portable, you'll pay about $5,000 for a 
system with a 16-MHz processor and a 
40MB hard disk. 


DOCKING STATIONS 

With all that power on tap, a portable could 
be the only PC you need to buy. Docking 
stations and expansion chassis provide 
some of the expansion capabilities your 
portable may be lacking: 8- and 16-bit ex- 
pansion slots, room for another hard disk 
drive, possibly a floppy disk drive or tape 
backup unit, and your network or 3270 
connection. At least that’s the theory. In 
practice, most of the expansion units will 
disappoint you. They're overpriced under- 


performers. 
Take Toshiba's $999 expansion chas- 


end of the $600 vendor modem (from Com- 
paq, GRiD Systems, and NEC). 
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sis. Please. All five slots are 8-bit (XT 
style), and one slot belongs to a mandatory 
$199 interface card. This is the same unit 
that Toshiba has been trying to sell to 
T1100 Plus owners for over 2 years now. 
Zenith’s $499 expansion chassis, which 
works with the similar HP portable, has 
three 8-bit slots. Compaq’s $999 docking 
station provides two 16-bit slots, I/O ports, 
and snap-in connections, but it’s vapor- 
ware: announced with the SLT last Octo- 
ber, shipping dates still aren't firm. NEC's 
$899 expansion station sounds like the best 
bet: one 8-bit and three 16-bit slots, a half- 
height drive bay, and ‘‘intelligent configu- 
fation,’’ meaning that when it’s connect- 
ed, an alternate boot-up configuration 
takes over that recognizes an external 
monitor as well as additional drives and 


memory. 

In defense of what seems at first blush 
to be sheer ineptitude and lack of market 
savvy, the design of expansion boxes re- 
quires sophisticated engineering to resolve 
timing problems and FCC emissions con- 


BATTERY GAUGE 


err 
a 


Wouldn't it be nice 
to know how much 
battery life you have 


noe! 


QUICK-DISCONNECT BATTERIES 

If you really don’t need your battery on the 
next trip, you can detach it and save 2 to 4 
pounds. Nearly all 286 portables have slide- 
in or clip-on modules now. Gluttons for pun- 
ishment can carry extras. NEC's space-sav- 
ing AC transformer can replace the battery 
brick. In case you work out of your car, sev- 
eral laptops have optional 12-volt adapters. 


WEIGHT AND SIZE 


Read vendor specs 
with a cautious eye. 
They're wont to omit 
the weight of the bat- 
tery and AC adap- 
ter—in one instance, 
even though the com- 
parison sheet  in- 
cludes all this weight 
for competitors’ mod- 
els. The true weight of 
a portable PC is the system unit plus battery 
pack plus transformer plus carrying case. 
Look for lighter 286 portables by year’s end 
(under 10 pounds with battery). 








left before the 
low-battery alarm 
sounds? Hewlett- 
Packard used to 
have areal gauge on 
its old flying-wedge 
Vectra laptop (dif- 
ferent from HP's reworked version of the 
Zenith SupersPort). The next hest thing is 
Traveling Software's Battery Watch pro- 
gram. HP and Toshiba provide software- 
based hattery gauges, 


EXPANSION UNITS 

- Why do you need 
one? Not for extra 
memory, 40MB 
hard disks, or 
EGA/VGA video 
cards, since the 
best portables 
have those fea- 
tures now. Some 
laptops even have 
room fora Ran adapter. Expansion boxes 
cost so much that you can almost buy a cheap 





cems, because the data bus is far longer 
than on your PC, In a broader sense, these 
engineering challenges explain why you 
haven’t seen laptops released by every 
maker of affordable PC compatibles: it’s 
darn hard work, and as machines become 
smaller, the design becomes a challenge 
for both electrical and mechanical engi- 
necring. 

To enhance your portable’s usefulness 
back in the office, you also can buy sepa- 
rate numeric keypads ($60 to $150), 101- 
key keyboards, and external 5'4-inch flop- 
py disk drives. But should you? If your 
purpose is to recreate the amenities of a 
desktop PC, maybe you should just buy a 
desktop PC. A reliable 12-MHz AT-com- 
patible with graphics monitor and hard 
disk costs as little as $1,400. If all you 
need is some way to connect a network 
adapter, Mitsuba, NEC, and Toshiba pro- 
vide proprietary internal slots; they or third 
parties will offer Ethernet, Token-Ring 
and ARCnet cards, Each company’s pro- 
prietary slot is unique, but the slot is often 
the same within a company’s line of porta- 
bles, such as NEC’s LTX slot. As befits its 


AT clone for the price. Once vendors get 
more realistic (with under-$500 prices and 
16- rather than 8-bit slots), consider buying 
one if you're networked. 


OVERSIZE CARRYING CASES 
—_—7_~, With the airlines’ 
two-carry-on-bag 
limit, your laptop 
case has to double as 
your briefcase. To 
date, we've seen pre- 
cious few cases with 
enough room for file 
folders, printouts, 
reading glasses, a cal- 
culator, a newspaper, 
a Robert Ludlum 
novel, and your portable's huge operations 
manual (since most vendors don't provide a 
12-page summary booklet). 





) 
Se ce ee 


COMPLETE CURSOR-KEY SET 

With keyboard space at a premium, some 
portables forgo dedicated Home, End, PgUp, 
and PgDn keys. Instead, they force you tohit 
a separate Fn (function) key and one of the ar- 
row keys. Toshiba, NEC, Mitsuba, and ITC 
found space for all eight keys. 
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bulk, ITC has room inside for a true AT- 
bus 16-bit expansion card. Most battery- 
powered portables don’t have slots be- 
cause the power supply has to be made 
bulkier and heavier to handle the extra 
power draw of a card. 

Don’t give up on the concept of expan- 
sion units and docking stations just be- 
cause today’s choices are less than thrill- 
ing. As PCs become smaller, there’s no 
reason you shouldn’t be able to put the 
heart of the system in one box with a han- 
dle and the rest in an expansion module. 


REVIEW CRITERIA 


For this review of portable PCs, we chose 
286 portables because, as of spring 1989, 


For this review, we 
chose battery-powered 
286 portables because, 


as of spring 1989, 

they constitute the 
most changing, vibrant 
segment of the market. 





they constitute the most changing, vibrant 
segment of the market. The battery- 
powered-386 market is trying to figure out 
a coherent statement of purpose: Are we 
heavy, powerful portables, or are we desk- 
top PCs that happen to have handles and 
batteries? The 8088/86 market will heat up 
shortly with ultralight portables, but all the 
players haven’t arrived yet. To be included 
in this review, a portable had to have: 

w an 80C286 processor (C stands for 
CMOS, the low-power version of the 286) 
m battery and AC power 

@ an illuminated screen 

g ahigh-density, 1.44MB floppy disk 
drive 

ws a20MB or larger hard disk 

ws 2MB memory capacity or better 

m weight under 20 pounds—the upper 
limit of portability. 

Common to all machines are clamshell 
designs, with the displays in their hinged 
tops. Compaq’s is a modified clamshell 
with detachable keyboard. All have room 
for an internal 1 ,200- or 2400-bit-per-sec- 
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ond modem, serial and parallel ports, and a 
connection for an external color monitor. 

The battery-ability criterion excluded 
the Dataworld Portacomp II, Dolch 
P.A.C. 286, Mitsubishi MP286L, Ogivar 
286, Sharp PC-7221 , the Toshiba 3000 se- 
ries, and Compaq Portables II and II, 
most of which we reviewed in last Octo- 
ber’s roundup of high-powered portables. 
Since last fall, there also has been a steady 
influx of Compaq Portable II knockoffs 
from the Far East, with cases designed 
such that if the Portable [I were built by 
Lotus or Apple, there’d be yet another 
“*Look and Feel”’ lawsuit. 

A couple of other portables on the hori- 
zon will fit the criteria when they ship. The 
Sharp PC 5541, announced last fall, will 
have a 40MB hard disk, VGA display, and 
$5,595 list price. Olivetti’s M211, an- 
nounced in April and due in the third quar- 
ter of 1989, has an EGA display, 4OMB 
hard disk, and $5,499 list price. 


5-POUND 2867 

Short term, you’ll see more of the same: 
VGA replacing CGA, a few ounces saved 
here, half an inch there, slightly longer bat- 
tery life. Far bigger changes are on the ho- 
rizon. They’ll take two forms: the same 
power ina smaller unit, or more power and 
storage in the same size. Within a year, 
you should see at least two vendors provid- 
ing 80286 variants of NEC’s UltraLite, a 
4.4-pound 8086-level notebook computer 
with a 2MB “‘silicon disk’’ that won a PC 
Magazine 1988 Award for Technical Ex- 
cellence. 

For mass storage, choices include sili- 
con disks, 24-inch floppy drives, and 2/2- 
inch hard drives. Prairiefek produces a 
20MB hard disk drive that weighs just 8 
ounces and draws 3 watts; Rodime, Con- 
ner Peripherals, MiniScribe, and JVC are 
said to be close behind, and PrairieTek is 
talking about a 40MB version by year’s 
end. Such a machine might weigh 6 to 7 
pounds initially; the cost would restrict it to 
the top of the corporate food chain at first. 
But the same technology could help the 
current crop of portables shed a pound or 
two and retain their comparatively afford- 
able prices. By year’s end, you should see 
a 286 portable that weighs under 10 
pounds with batteries. 

Color portables may well arrive this 
year. But will they be power-user tools or 
novelties? Color LCD displays draw more 
power because you have to force the back- 


light through three color layers, instead of 
just one. And the first-generation color 
schemes may not be as well balanced as 
CRT colors. They’ll be expensive, of 
course. Hitachi, IBM, NEC, Sharp, To- 
shiba, and Zenith have shown prototypes. 

You'll also see 80386SX-based porta- 
bles arrive this year, both as downscale 
80386 machines (bulky, likely to be AC 
only) and as upscale 286 portables (com- 
pact, battery option). The arrival of these 
machines has been hastened by Intel’s 
April 11 announcement of a very-low- 
power 80386SX chip. 


NEW TESTS 

Frequent contributor Bruce Brown and PC 
Labs ran each unit through a series of 
benchmark tests, including a new battery- 
life test designed to reflect real-world us- 
age. We deep-discharge (important for 
nickel cadmium batteries) and fully re- 
charge the battery, then run a test that 
keeps the keyboard, display and CPU en- 
gaged (to circumvent inactivity power- 
downs) and writes to disk a time-stamp file 
of about 15K (14,965 bytes) once per min- 
ute. Screen illumination accounts for the 
largest amount of power drain, followed 
by the hard drive and system electronics, 
so a test that lets the screen go dim isn’t 
real-world. 

As is our tradition with portables, we 
also take them on road trips and expose 
them to a fair number of the nation’s air 
terminals, coach-class tray tables, and ho- 
tel phone systems, to provide real-world 
insight for the reviews and counterpoints. 


Bill Howard is an executive editor of PC 
Magazine. 





“COMPAQ COMPUTERCORP. _ 
Compaq SLT/286 


All reviews by Bruce Brown 


We waited a long time for this machine, 
but the wait was worth it. When Compaq 
designed the SLT/286, it did just about ev- 
erything right, and even better, the compa- 
ny priced it on a par with its competitors. 
The VGA screen is a knockout and com- 
bined with its various other merits—very 
good to excellent benchmark-test perfor- 
mance, intelligent battery conservation, a 
raft of expansion possibilities, and top- 
flight case and component design—it 
makes Compaq’s long-awaited laptop an 
obvious winner both on the road and quite 





possibly on your desk as well. 

The basic Compaq SLT/286 Model 20 
uses a 12-MHz 80C286 processor and 
comes with 640K of one-wait-state RAM, 
one 1.44MB 3¥2-inch floppy disk drive, a 
20MB 29-millisecond hard disk, one port 
each for parallel and serial devices, and an 
external VGA monitor port all for $5,399, 
not including DOS. The Model 40 with a 
40MB hard disk also rated at 29 ms. lists 
for $5,999. The $8,316 test machine was a 
Model 40 with 2 extra megabytes of ex- 
tended memory at $799 per megabyte, a 
$599 internal 2,400-bits-per-second mo- 
dem, and DOS 3.3, a $120 option. DOS 
4.0 is available for $150, and OS/2 1.1 (the 
Presentation Manager version) costs $340. 

The SLT/286 weighs 14 pounds with 
battery and measures 4 by 13% by 8% 
inches (HWD), taller than most other lap- 
tops but also much less deep—convenient 
for shallow workspaces such as airline 
seat-back trays. If you carry the 13/-pound 
AC power supply in a case with printer and 
modem cables and a few floppy disks, it’s 


easy to top 17 pounds: a fairly significant, 
if not crippling, weight 

The first thing you notice when you fire 
up the SLT/286 is its screen. The display’s 
technology is VGA backlit supertwist 
LCD, but those terms don’t convey its im- 
pact. The background is slightly marbled 
gray and the foreground characters are off- 
white. With its 640 by 480 resolution, the 
screen is clear, sharp, and rich-looking. 
It’s also fast, achieving the best times of 
this group of machines on the video bench- 
mark tests. 


MOBILE KEYBOARD 

With the screen raised, the SLT/286’s 82- 
key keyboard sits directly on top of the rest 
of the unit. You can use the keyboard 
where it is or pull it off, moving it onto 
your lap or a desk or table surface—any- 
where its 2-foot coiled cable will allow it to 
reach. When it’s removed, you can use the 
hinged feet at the rear of the keyboard to 
get a good typing angle. The responsive 
keyboard has a slight click and reasonable 


travel but lacks the admirable snappy feel 
of the Toshiba T1600 . 

The keyboard has 12 function keys run- 
ning horizontally across the top of the oth- 
er keys and an embedded numeric keypad 
using 15 keys on the right half of the key- 
board. To use the embedded keypad, you 
have to hold down a small key marked Fn 
in the lower-left comer of the keyboard. 
The cursor control keys are arranged in an 
inverted-T configuration on the lower- 
right section of the keyboard. Home, End, 
PgUp, and PgDn don’t have keys of their 
own but are activated by using the cursor 
control keys with the Fn key. In general the 
arrangement is convenient and workable. 
For $249 you can buy an optional external, 
full-size keyboard, a good idea if you in- 
tend to use the SLT/286 as a desktop. 

The SLT/286’s internal nickel cadmi- 
um battery is assisted by two power con- 
servation techniques, component shut- 
down and standby mode, both of which are 
activated when you are using battery pow- 
er. Standby is user activated; it puts the 
computer on hold, saving the current 
memory contents but shutting off the dis- 
play, drives, keyboard, CPU, and modem. 
When you are ready to start work again, 
just push a special Standby key and every- 
thing comes back on. Component shut- 
down automatically monitors your use of 
separate parts of the computer, turning off 
the display, drives, keyboard, CPU, and 
memory if you don’t use them for a user- 
defined time period. 

Compaq claims a battery life of greater 
than 3 hours without a charge, which is re- 
alistic. In our run-down test, the 
SLT/286 lasted almost 3 hours. Recharg- 
ing takes only 114 to 3 hours, much faster 
than the competition. Extra batteries cost 
$129 and weigh just under 2 pounds. If 
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Compeq SLT/286 

Compaq Computer Corp., 20555 SH 249, 
Houston, TX 77269-2000; (713) 370-0670. 

List Price: With 640K RAM, 20MB hard disk, 
1.44MB 31-inch floppy disk drive, $5,399; with 
40MB hard disk, $5,999; with 2.6MB RAM, 
2,400-bps modem, DOS 3.3, $8,319. 1MB RAM 
upgrade, $799; Expansion Base, $999; carrying 
case, See, DOS 3.3, $120. 


ina 14-pound package. t's truly an innovator and 
it’s pnced competitively to boot. 
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The ProSpeed 286 
Expansion Statson 
gives you the flertbslity 
and expandability of 

a high-performance 
desklop computer. 


Cc Computers and Communications 


Introducing the laptop computer 


Problems, problems, problems. 

Computers were designed to solve them. 

But sometimes they’ve been known to 
cause a few of their own. 


Example: You just purchased a laptop. At 









first, everything seems 
fine. But soon you want 
to expand your data 
base. Use more 
sophisticated software. Link-up 
to local area networks. When 
you realize you can’t, you begin 
to ask yourself: 
Where's the power? 
Where’s the expandability? 
Where's the receipt? 

Introducing an end to all your problems. 
The ProSpeed™ 286, from NEC. 

Weighing under 15 lbs., the ProSpeed 286 
is surprisingly light. 

But in other areas, it’s a real heavy- 
weight. 
In fact, 


it offers 





performance desktop. 
The ProSpeed comes 

equipped with one 

megabyte of 

memory that’s expand- 


able to five. 








And, it comes with either 20 
or 40 megabyte hard disk drives. 
There’s even an advanced 
model that provides a 
high-speed 100 megabyte 
drive for special 
applications. 

As for its display, it 
clears up a very serious 


problem: clarity. 


NEC’s Monograph™ 
45 
= 


CTN screen gives you 
crisp, backlit images that provide CRT 
quality with VGA resolution. 

For power-hungry 
executives, the ProSpeed 
286 is powered by 


The ProSpeed 286 VGA 
screen is so clear and 
erigp you can even 
display multiple 
windows. 


that solves problems others can’t. 





Not to 




















a) mention OS/2 






QS 
s ‘ 
hd ’ 
= ed Presentation 
E ; 
= Manager and Windows. 
And then there’s the 
* a ever-expanding problem of expan- 
‘‘ Hl 
\’ sion, for which NEC has 
ASN | developed a unique solution 


. 

fy : A 
<= called an Expansion Station™ 7, ProSpeed 286 
features a full- 


It’s an innovative system ‘Junction keyboard 
with standard 
that includes four standard Spacing. 


slots, one standard drive 
bay, a power supply and 
permanent con- 
nections for both printer 
and serial devices. 

Admittedly, there’s one problem we 


can’t solve. Whether to use the ProSpeed 286 









Nees 
<cer a8 & laptop or desktop? 


ered trade 


a CMOS That’s one you'll just have to tackle yourself. 







80286 processor Call 1-800-826-2255 for literature and 


running at 1GMHz. 1-800-FONE-NEC for technical advice. In Canada, 


Meaning it’s fully capable of handling the call 1-800- S T™ 8 | 
ProSpeed” 286 


most demanding DOS applications. 268-3997. 











PreSpeed, Monograph and Expansion Station are trademarks of NEC Home Electronics (USA) Inc. NEC 
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COUNTERPOINT 


by Bill Machrone 

The Mitsuba Ninja-12, as tested, bore 
no identifying marks or labels. It has a 
good keyboard: the travel is full, but 
quiet. The layout is a little idiosyncrat- 
ic: 1 never got used to the location of the 
backslash key. The black-and-white 
LCD screen is just OK, with some hot 
spotting. Like the Zenith, the screen 
hinges let you lay the screen back com- 
pletely. Overall, this machine's solid 
feeling and smooth lines make it a com- 
fortable machine to use. 

GRiD machines still have that in- 
dustrial-strength quality about them. 
The gas-plasma display of the GRiD- 
Case 1520 still jumps out at you, bold 
orange on jet black, but takes a back 
seat to backlit LCD displays. The flat- 
ness of the keyboard is an ergonomic 
quirk dating from the earliest GRiD de- 
signs, but the feel is quiet and silky. 
The unvented case gets a bit warm, but 
nothing like the old egg-frying GRiDs. 

The Compaq SLT/286 is an amaz- 
ingly good blend of size and power. 
The removable keyboard is a plus for 
many users, but the case should have 
some indentations to hold it securely 
atop the machine when it’s in its raised 
position. The touch is light and silky, 
perhaps the best I’ve ever encountered 
on a portable. It’s a relative disadvan- 
tage that you need the Fn key to get at 


you travel and carry one additional battery 
you can get up to 6 hours of battery opera- 
tion a day and then at your hotel recharge 
one battery in the evening and the other 
overnight. 

No expansion slots come standard, but 
a $999 Expansion Base option that serves 
as a docking station for the SLT/286 offers 
slot capability. In addition to two 8/16-bit 
expansion slots for full-size interface 
cards, the Expansion Base includes dupli- 
cate parallel, serial, extemal video, and 
keyboard plugs. If you have the Expansion 
Base set up in your office with a full-size 
VGA monitor and a keyboard attached, 
you can just slide the SLT/286 into the Ex- 
pansion Base and be ready to go, without 
spending time attaching and detaching ca- 
bles. The Expansion Base is a great idea 
for people who want to use the same com- 
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functions such as PgUp and PgDn, but 
if it’s your only machine, you'll retrain 
yourself quickly. The fluorescent back- 
light tubes are plainly visible behind the 
display, which caused Compag to ship 
the machine in a less-attractive white- 
on-black default mode. Closed, the 
SLT looks like a child’s attache case, a 
pleasing and different configuration. 

Differences in details supposedly set 
Hewlett-Packard’s OEM'd Zenith Su- 
persPort apart from the Zenith. They're 
invisible to me. Like that of its twin, the 
HP Vectra LS/12 display takes some 
fiddling with the contrast and bright- 
hess controls. It blurs horizontally and 
vertically, typical of the last-generation 
screen-control chips. But the big, al- 
most-square display is easy to read. The 
Zenith/HP has the best overall ergo- 
nomics in this class. A great package 
that’s very easy to live with. 

The generous screen size and bright 
display of the Toshiba T1600 are offset 
by an ugly font, like that found on other 
Toshiba portables. The keyboard is the 
noisiest in the group, but the layout is 
decent. 1 love the dual batteries and 
wish the cover didn’t have to be hump- 
backed. The lack of a built-in handle 
makes a machine in this weight class 
unwieldy. Overall, however, it’s a very 
desirable machine. r 


Bill Machrone is editor-in-chief and 
publisher of PC Magazine. 


puter in the office, on the road, and at 
home; however, the Expansion Base had 
not yet shipped when we tested the 
SLT/286. Compag also sells external 5Y%- 
inch 1.2MB and 360K floppy disk drives, 
a 40MB hard disk drive, and a 40MB tape 
drive, each with its own power supply. 
Youi can plug one external drive into a ded- 
icated port on the back of the computer. 


USEFUL UTILMES 
While MS-DOS is not standard, the 
SLT/286 comes with several useful utility 
programs including an Extended Memory 
Manager, a RAMdisk program, Com- 
paq’s Disk Cache program, power-conser- 
vation and setup software, and a screen- 
saving program. 

The SLT/286 is as expensive as a desk- 
top AT with a VGA screen, but its pricing 


is in line with other vendors’ battery-oper- 
ated laptop machines. The screen is the 
best currently on the market, and its intelli- 
gent battery use and quick recharging help 
the SLT stand out. This may be the first 
laptop that’s good enough to use full time 
as a desktop machine, if you’re very tight 
on desk space. But if you have more room 
and want to add an Expansion Base (as 
soon as they’re available) with a color 
VGA monitor and a full-size keyboard, the 
SLT/286 still makes sense as a desktop 
machine for portability-minded buyers. 
Otherwise, if you’re just shopping for a 
laptop and want to spoil yourself with the 
best screen you can buy, go Compaq. 


GRIDSYSTEMSCORP. 


GRiDCase 1520 


You can’t tell a laptop by its case. The 
GRiDCase 1520 is possibly the best-look- 
ing computer in the bunch, with an elegant 
black magnesium case. The screen looks 
like a winner as well, with bright charac- 
ters against a black background. Unfortu- 
nately the GRiD’s awkward keyboard, 
large character set, hot-running power 
supply, and high price keep it from win- 
ning any honors except for appearance. 

GRiD Systems Corp., which was pur- 
chased by Tandy Corp. in 1988, has long 
been considered the premier laptop ven- 
dor. The company still makes good hard- 
ware, but if it is going to be competitive 
with the likes of Compaq and NEC, GRiD 
needs to introduce newer models. 

The GRiDCase 1520 uses a 10-MHz 
80C286 that can also be set back to 6 MHz 
if your software requires it. (Its sibling 
GRiDCase 1530 uses an 80C386 proces- 
sor.) One megabyte of one-wait-state 
RAM is standard. Increasing RAM to a to- 
tal of 2MB costs $595, and a 4MB system 
is $2,395 extra. The base model 1520, 
with two 1.44MB 34-inch floppy disk 
drives and a yellow backlit LCD display 
costs $3,495. The test machine had one 
floppy disk drive and a bunch of expensive 
options—a $1,175 20MB hard disk; a 
$995 gas plasma screen option; a $90 inter- 
nal, removable, rechargeable nickel cad- 
mium battery; and GRiD’s special version 
of MS-DOS 3.3, a $150 option—for a to- 
tal price of $5,905. 

All GRiD screen displays have a maxi- 
mum resolution of 640 by 480, with CGA 
compatibility. A 9-pin RGB port on the 
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UNDERWRITERS LABORATORIES HAS DEVELOPED THIS CHART TO SHOW 
THE MAXIMUM VOLTAGE THAT CAN PASS THROUGH ASURGE SUPPRESSOR 149, 
wos eee AFTER CLAMPING HAS OCCURRED. iste 


[Ee 0 [ce [|] |p cn er ORS 


Curtis Surge Protectors are rated st 400 Volis Pesk or loss by Underwriters 
Laboratories Standard 1449 for maximum transient let-through voltage 
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Curtis Surge 
Protectors 
Are Superior 
And Here's 
The Proof. 


New UL 1449 Tells All. 


Underwriter’s Laboratories, Inc. 
(UL), developed a New Standard 
called UL 1449 to provide con- 
sumers and dediers with an objec- 
tive guide to the performance of 
surge protectors. Surge protectors 
work by “clamping” a power surge 
the moment it occurs, thereby con- 
trolling the amount of voltage that 
will pass through to your electronic 
equipment. The less voltage that 

jets through after clamping occurs, 
the more effective the protection. 

UL didn't just give Curtls a supe- 
rlor rating because our products 
look nice. They subjected Curtis 
Surge Protectors to 26 power surges 
of 6,000 volts each and then mea- 
sured the amount of let-through 
voltage. As the chart below shows, 
Curtls Surge Protectors not only 
survived, they passed with fiying 
colors! 

Curtis Surge Protectors consis- 
tently dellvered the highest levels of 
protection among products tested. 
(For detailed brochure, see offer 
below.) 

If you want superior performance 
plus maximum protection, the 
results speak for themselves. 

UL 1449: Your New Surge Protection 
Standard. Curtis Surge Protectors: 
Your Cholce. 

FREE SURGE FACTSI Get the facts 
on surge protection. Send for a Free 
Brochure: “Surge Protection and the 
New UL 1449 Standard.” 


Curtls products are avallable 
nationally from leading Distributors 
and Wholesalers. For further informa- 
tion call Curtis at 603-532-4123 Ext. 874 


Manutecturing Company, inc 


CURTIS 


30 Fitzgerald Drive, Jaffrey, NH 03452 
Asubsidiary of Rolodex Corporation 
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back lets you hook up an extemal CGA 
monitor, though the CGA’s relatively 
rough character set definitely seems old 
tech compared with more modern EGA 
and VGA monitors. The test machine’s 
gas plasma screen has reddish-orange 
characters on a hlack background. The 
contrast level is very high, and the charac- 
ters are clearly visihle from all angles. The 
screen is very readable, even if the charac- 
ter set is coarse. 


KEYS TOO CLOSE 

The GRiDCase’s 72-key keyboard is not 
much fun to use. The keys are responsive 
enough and feel solid, but they’re too close 
together. The width of the area actually 
used by the keys is only 10% inches, a full 
¥% inch shorter than the next wider key- 
boards on the Zenith and Hewlett-Packard 
offerings—with laptops even fractions of 
an inch matter. 1 have only medium-size 
hands, but found the GRiDCase’s arrange- 
ment cramping. The narrow width is 
helped neither by the keyboard’s unusual 
flamess nor by the awkward key arrange- 
ment. 
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$3,495 with 1MB of 


A numeric keypad makes douhle use of 
the letter keys on the right side of the key- 
board, a common practice, with a special 
function (Fn) key to implement the keypad 
use. Unfortunately the Fn key is on the bot- 
tom-right side of the keyboard rather than 
on the left side, which is more common. In 
order to use the numeric keypad, you have 
to hold down the Fn key with your right 
thumb and hit the other keys with the fin- 
gers of the same hand. You can use both 
hands, but that’s even worse. To add to the 
difficulty, the PgUp, PgDn, Home, and 
End keys all require the Fn key as well. 

An internal slot open to the back of the 
GRiDCase can hold either the rechargea- 
hle nickel cadmium battery or the AC 
power supply/battery charger. With the 
hattery in place, the power supply is 
plugged into the back of the battery and 
uns the computer and recharges the bat- 
tery. GRiD estimates that you get 30 to 90 
minutes running time with a fully charged 
battery, which corresponds with the 41- 
minute results we obtained in our battery 
run-down tests. Charging a spent battery 
takes between 10 and 12 hours. 


RUNNING HOT 
Instead of plugging the AC power supply 
into the back of the battery, you can nun the 
GRiDCase with the power supply inside 
the computer. This works out fine as long 
as you don’t hold it on your lap—if you do, 
watch out, because the power supply puts 
out too much heat for lap use. If you use 
the machine only on a desk, you won’t 
care about this problem, and if you hold 
the machine in your lap only with the bat- 
tery installed, it won’t matter either. Of 
course, trying to remember when and how 
not to get toasted hy the bottom of your 
laptop rather negates its whole purpose. 
The GRiDCase is fairly deep at 15.1 
inches, but it is only 11.5 inches wide and 
2.3 inches high. With a battery , the GRiD- 
Case 1520 weighs 11'4 pounds, the least 
of the machines reviewed in this batch. A 
serial port, a parallel port, and ports for an 
extemal drive and keyboard are also in- 
cluded. The GRiDCase has no capacity for 
adding expansion cards, but there are two 
sockets for optional ROM chips that can 


GRIDCase 1520 
GRID Systems Corp., 47211 Lakeview Bivd., 
Fremont, CA 94538; (800) 222-GRID. 
List Price: With 1MB RAM, two 1.44MB 3!2inch 
floppy disk drives, bacidit LCD screen, $3,495; 
with 20MB hard disk, one 1.44MB 3'-inch floppy 
disk drive, gas plasma screen, battery pack, DOS 
3.3, $5,905. 1MB RAM upgrade, $595; 40MB 
hard disk, $1,675; 100MB hard disk, $2,895; 
Ppp Ma athe Sm $60; DOS 3.3, 
150. 
in Short: The GRIDCase 1520 is ready for an 
update. The 10-MHz 286 has a bnght screen but 
onty CGA resolution—way behind the times. It 
has acramped keyboard with an awkward 
design, and its power supply, runs very hot. 
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hoid DOS or application or custom soft- 
ware. 

GRiD Systems sells a number of op- 
tions for this machine, including an auto- 
mohile/boat power adapter, an internal 
2,400-hps modem, a high-speed serial 
card, the JT-Fax Portable Fax, an acoustic 
modem coupler, a numeric keypad, exter- 
nal 1.44MB 34-inch and 360K 54-inch 
floppy disk drives, and a 40MB tape back- 
up unit. 

If you buy the GRiDCase with MS- 
DOS you get several special utilities, in- 
cluding battery-power-conservation soft- 
ware that turns off the power to the hard 
disk drive and screen if they’re inactive, as 
well as a set of programs called PCMAS- 


By using ordinary phone lines, Carbon Copy Plus lets your PC gain 
complete control of a remote PC. So two users can share the same key- 
boards, disks, screens and application programs. And if you’re sharing a 
graphics program, it’s not a problem. Because Carbon Copy Plus con- 
nects more incompatible graphics standards than anyone else. 

In fact, Carbon Copy Plus makes it simple to perform lots of tasks, 
like remote training, product support, customer service and remote 
product demonstrations. That’s why it’s in more than twice as many 
installations as any other remote control software. 

Carbon Copy Plus. It makes controlling a remote PC a definite 
possibility. 


Carbon Copy Plus. 


Withoutit, 
controlling a PC 
ist remotely 
possible. 


Sales -500 River Ridge Drive, Norwood, MA 02062 (617) 551-1999; Headquarters—41 Kenosia Ave. , Danbury, CT 06810 
Carbon Copy Plus 1s a trademark of Microcom Software Division 
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COUNTERPOINT 


by Bill Howard 

Technology marches forward so quick- 
ly that the quality and desirability of 
these 286 portables proves almost in- 
versely proportional to their ages. 

Sleek design takes the aging GRiD- 
Case 1520 just so far. The only thing 
that draws more power than a plasma 
display like GRiD’s is a short circuit; 
contrast is superb, but the scratchy 
character set is rough even by CGA 
standards. The flattish, °/10 scale key- 
board will throw off your typing 
rhythm. GRiD’s best feature remains 
the two extra ROM sockets: a corpora- 
tion can create custom apps, bum them 
into ROMs, and have them load in- 
stantly. 

Last year, the Zenith SupersPort 
286 was a runner-up for our Technical 
Excellence award. The basic design re- 
mains technically excellent, but the 
once-wondrous CGA screen is no long- 
er the brightest, crispest, or biggest. It 
needs a VGA transplant right away. 
The same comments apply to the essen- 
tially identical HP Vectra LS/12, 
which adds a few pieces of software to 
the package. 

It’s time somebody put a cellular 
modem (and phone) in a portable PC. 
Even making allowances for the extra 
circuitry, the ITC 286 CAT is too dam 
bulky. Maybe it should be called the 
ITC 286 Garfield. Both should diet. 

The Compaq SLT/286 is the class 
of the field. You’ll love the detachable 
keyboard, controlled powerdown of 
unused peripherals, and the standby 
mode that lets you wander off for a 
week, then pick up right where you left 
off. To my eye, the SLT’s VGA dis- 
play is better in graphics than in text 
mode; the Mitsuba, NEC, and Toshiba 
displays were roughly equal to that of 
the SLT, and a NEC ProSpeed 386 that 


TER and PCSLAVE, which let you hook 
the GRiDCase up directly to another com- 
puter via a serial null-modem cable for 
easy file transfer. 

The GRiDCase 1520 was an exciting 
computer a year and a half ago, but the 
competition is much stiffer now. While 
you might pick up a few unwelcome 
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happened to be handy was better than 
all of them. The incomplete set of cur- 
sor keys annoys me no end (the same 
applies to Zenith, HP and GRiD) and | 
wish you didn’t have to pay $999 for 
the docking station just to add a net- 
work connection. But until something 
better comes along, Compaq is worth 
the $300 to $400 price premium. 

The Toshiba T1600 is an all-around 
solid performer, and a bit lighter than 
the average. Toshiba's manuals on-disk 
(plus slender paper versions for the 
toad) should be mandatory on all lap- 
tops. Toshiba shouldn’t have compro- 
mised on an EGA screen, and so far 
you can buy only a 20MB hard disk. 
The $1,200 expansion box (fits XT 
cards only) shows the Japanese have a 
sense of humor. 

The word Mitsuba doesn’t roll easi- 
ly off the tongue, but don’t let that stop 
you from considering the Mitsuba 
Ninja-12. A most impressive machine, 
and reasonably priced. Since the screen 
is capable of double-scan CGA (640 by 
400), at the very least, the Ninja could 
have had EGA graphics, too. 

Another magazine gave the NEC 
ProSpeed 286 its version of Editor’s 
Choice in an issue produced in Febru- 
ary. We’ll defer final judgment till the 
ProSpeed ships (it was slated for May). 
Based on what we saw of a nearly com- 
plete unit (only the final case color was 
in flux), this 16-MHz speed demon 
could be Compaq’s main competition. 
The expansion box is the only one of 
the bunch that makes sense, and the 
slide-in battery and AC modules are the 
best solution we’ve yet seen to dealing 
with bulky AC adapters. 

My personal checklist says: don’t 
buy any machine that lacks VGA and 
eight dedicated cursor keys. Even 
though it fails the second test, I'd go 
with the Compaq and the 40MB drive. 
Second choice: NEC, then Toshiba. = 


pounds with competing machines, you’ll 
get higher-resolution screens, better key- 
boards, and faster processors for less mon- 
ey. The GRiDCase 1520 wins on weight 
and has the most handsome case, but oth- 
erwise the best 1 can say is that 1’m looking 
forward to testing GRiD’s upcoming series 
of machines. 


HEWLETT-PACKARD CO. 


HP Vectra LS/12 


Hewlett-Packard does many things very 
well, but it had problems coming out with 
an acceptable laptop computer. The HP 
Vectra LS/12 is the result of a smart move 
on Hewlett-Packard’s part: the company 
uses the basic hardware of the popular Ze- 
nith SupersPort 286 and relabels this admi- 
rable box as the HP Vectra LS/12. 

Except for the coloring of the keyboard 
markings, the LS/12’s hardware is exactly 
the same as the SupersPort’s. Hewlett- 
Packard uses its own ROM chips, howev- 
er, and distributes its own software. 

The base-model Vectra LS/12 is a 6- 


The HP Vectra LS/12 is 
the result of a smart 
move on Hewilett- 
Packard's part: the 
company relabels the 
basic hardware of the 


popular Zenith 
SupersPort 286. 





and 12-MHz 80C286-based zero-wait- 
state IMB-RAM laptop that weighs 1414 
pounds with a battery and lists for $4,879, 
$120 less than the Zenith version. A40MB 
version costs $5,479, and an extra 1MB of 
RAM, which takes the machine to its 2MB 
maximum, costs $799. 

The Vectra LS/12’s supertwist backlit 
LCD screen is easy to read, with blue let- 
ters on a light gray screen. The 640 by 400 
maximum resolution isn’t EGA, but dou- 
ble-scan CGA compatible. Many people 
won’t notice or even care about the differ- 
ence, because this high-contrast, bright 
screen is very readable, a key factor with 
laptops. 


JUST LIKE ZENITH 

The keyboard is also just like the Zenith’s, 
with 80 keys, an embedded numeric key- 
pad, and an Fn key on the left side to use 


Introducing 
the worlds first cellular computer. 





Now cellular communication 
is more than just talk. 


a high-speed hard disk drive, a high-resolution EGA 


et all the power of portable computing and 

the convenience of cellular communications 
too. Meet the ITC 286 CAT from Intelligence 
Technology Corporation. It's two technologies in 
one efficient package, ready to work at a remote 
jobsite or an office downtown. 

This unique patented portable 
offers fail-safe transmission. The 
built-in cellular telephone and error- 
correcting modem let you trust 
valuable data to the cellular network 
— even during hand-off and channel 

es. 

And it provides more than 2 hours 
of battery-powered operation, 
automatically converting to 110/220V 
or to 12V for in-vehicle use. 
Batteries can even be recharged 
during operation. 

The ITC 286 CAT is IBM 
PC/AT-compatible and features 
12 MHz processing, 640K memory, 





screen, full-size keyboard and more. The numeric 
keypad and built-in speakerphone simplify your 
voice and data calls. A headset and cellular 
telephone handset are included for more versatility. 
And it all comes in an easy-to-carry case. 

For a complete workstation just take along a 
portable printer. Or connect with other ITC 286 
CATs for an instant mobile LAN. It's a brand new 
way to keep your company on the move. 

If you thought cellular communications was all 
just a lot of talk, we invite you to hear and see 
more about this technological merger. ITC made 
a remote possibility reality. For details call: 
1-800-356-3493. 

aa 


oat 


Intelligence Technology Corporation 


16526 Westgrove, Dallas, TX 75248 U.S.A. 
214-250-4277, FAX 214-380-0508 


©1989 Intelhgence ‘Technology Corporation. ITC 286 CAT, Patent Pending. IBM PC/XT/AT are remetered trademarks of Internatonal Busmess Machines Corp. 
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with the keypad and for the Home, End, 
PgUp, and PgDn keys. The keyboard ac- 
tion and feel are very good, preferred by 
some to the Toshiba keyboard. 

Ports on the back of the machine in- 
clude single serial and parallel ports, a port 
for an external floppy disk drive, and an 
expansion bus for a Separately available 
$499 three-slot 8-bit expansion chassis. 
There’s also a connector for an optional 
$129 numeric keypad and a 9-pin RGB 
port for an external CGA monitor. 

The Vectra LS/12 measures 3/10 by 
12% by 12% inches (HWD). The 414- 
pound detachable nickel cadmium battery 
contributes a good part of the 14%4-pound 
weight, but the payback is an excellent bat- 
tery running time of almost 4 hours on our 
battery run-down test; Hewlett-Packard 
claims 3 to 4 hours. Recharging takes 12 
hours with the computer on and 8 hours if 
the computer isn’t running but is plugged 
into an AC outlet. No car battery adapter is 
available. 

One advantage the LS/12 has over its 
Zenith twin is a pop-up TSR program 
called Battery Watch, which tells you how 
much time you have left to use the battery. 
You can also use this program to com- 
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$4,879 with 1MB of 
RAM and a 20MB 
hard disk. This 


pletely discharge the nickel cadmium bat- 
tery, an important benefit since these bat- 
teries suffer from something called 
‘battery effect.’’ If you don’t let a nickel 
cadmium battery discharge completely be- 
fore recharging, it won’t run as long later. 
It’s not good to use a nickel cadmium bat- 
tery just fora short time and then ‘‘top off’’ 
the battery, so to speak. If you’re only on 
battery power for a little while you should 
either detach the battery before using AC 
power or wait till the battery runs down be- 
fore hooking up to normal power. Battery 
Watch saves you from the irksome aggra- 
vation of playing nursemaid to your bat- 
tery and lets you completely discharge the 
nickel cadmium whenever you want so 
that you can get it back to full charge. Ev- 
ery battery-operated laptop should have 
Battery Watch (also available separately 
from Traveling Software) or its equiva- 
lent. It’s laudable for HP to include it with 
the laptop. 

Other standard Vectra LS/12 software 
includes MS-DOS 3.3, GW-BASIC, a 
Hewlett-Packard terminal program, and a 
Hewlett-Packard disk-caching program as 
well as an HP specific Set-Up program that 
differs from Zenith’s ill-named Monitor 


FACT FILE 
ie AZINE 


HP Vectra LS/12 
Hewlett-Packard Co., 19310 Pruneridge Ave., 
Cuperbno, CA 95014; (800) 752-0900, (408) 720- 


3000. 

List Price: With 1MB RAM, 20MB hard disk, 
1.44MB 31-inch fioppy disk drive, DOS 3.3, 
$4,879; with 40MB hard disk, $5,479, with 2MB 
RAM, 2,400-bps modem, $6,727. 1MB RAM 
upgrade, $799; carrying case $99. 

In Short: The 12-MHz HP Vectra LS/12 is 


, keyboard, and performance: 
rate well, and its battery life tops off at almost 4 
hours. 
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program. The last piece of standard soft- 
ware is a LIM-EMS 4.0-compatible mem- 
ory management program. 

Like the Zenith, the Vectra LS/12 
scores in the upper-to-middle range on 
benchmark tests, although the hard disk 
drive is on the slow side when you're not 
running the disk-caching software. 

The Vectra LS/12 is a competitively 
priced unit that uses the extensive Hewlett- 
Packard service and support network. HP 
made a good choice in using the Zenith 
hardware to round out its growing line of 
computers with a battery-operated 286 lap- 
top. This machine is a good choice today, 
but some current machines have equal or 
better screens, and tomorrow’s laptops 
will be even more competitive. 


INTELLIGENCE TECHNOLOGY 
CORP. 


ITC 286 CAT 


Finally, the ultimate beach computer! The 
ITC 286 CAT is a battery-operated 286 
computer that includes both a cellular tele- 
phone and an esror-correcting cellular mo- 
dem so that you can work on a spreadsheet 
and send it off to your office while sitting 
in the sand with the waves tickling your 
toes. 

Practically speaking, you probably 
won’t want to risk getting sand on this 
$7,595, 19-pound computer, let alone salt 
water. And you can only expect an hour or 
so at most before its nonremovable battery 
Tuns down, even after it’s fully charged. 
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fill in any form using just one package! 
















Ever since people have been doing business, Just A Stone’s Throw Away. See 
filling in forms has been time consuming and There's no need to purchase a separate your dealer immediately or call today for 
frustrating. Now, using FormWorx with Fill forms design tool. fast delivery! The entire package includes 
& File™, you can finally get your forms FormWorx with Fill & File software, com- 
processing out of the stone age. Enter Information Only Once. plete documentation, over 70 sample forms 
When you fill in a form, Fill & File and, for a limited time, EasyFill offer at no 
Quickly Fill In Standard Forms. simultaneously creates a standard database 
; ; ; extra charge. At $149, FormWorx with 
FormWorx with Fill & File makes it easy to store your information. Fill & File reads Fill & File is one software investment 
to fill in any standard government and indus- and writes dBASE? files directly—without that’s as solid as a rock. 
try form. After creating an on-screen version file conversion. Different forms can be linked 
of your form, simply tab from blank to blank together. Your data can be selectively retrieved $00-992-0085 or 61 
and type in your data. Correct any typos and automatically transferred to fill in other eiieeane 
before printing and get letter-perfect results forms...nof just the one originally filled in. 
every time. Entries print precisely where Other features include: import/export ASCII FormWorx 
they belong on your original form! and other file formats, long text fields up to CORPORATION 
: 4,000 characters, multiple data files for rela- : 
ees pa, atc 9 tonal capability, search and locate _ Reservoir Place, 1601 Trapelo Road, Waltham, MA 02154 
data. Read-only fields to prevent inadvertent bersome file cabinets cluttering your office! 
changes. Autocopy fields to repeat data in 
different parts of a form. “Ditto” to repeat Now, A Can Fill In Forms 
information from previous records. Fill & OnA Special Offer! Purchase 
File will even perform extensive calcu- FormWorx with Fill & File and get 
lations automatically to eliminate the ™, a $49 value, Free upon 
possibility of math errors. registration of software. at 
Efficiently Create And Fill In atc delle htoptace, 7 
Custom Forms, Too! FormWorx f 
: Fill & File with custom menus, help 
with Fill & File actually contains the latest i 
: 3 sages and automatic procedures. The 
version of FormWorx® the easiest forms . 
: result—anyone on your staff can fill in 
designer available, so you can make and forms perfectly without having to learn the 
software. It saves them time and you money. 
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PostScript® support optional. 30-day money beck guarantee on direct purchases. When ordering by mail, include $6.75 for shipping in U.S. and Canada. Air mail to Europe/Sa. America—$18. 
All other focations~$28. In Mass. add 5% sales tax. Purchase orders are accepted from government agencies, institutions and rated corporations. Special EasyFill offer expires October 31, 1989. 
FormWorx is a registered trademark and FormWorx with Fill & File and EasyFill are trademarks of FormWorx Corporation. Alll other trademarks acknowledged. 


She also doesn't realize 
Hewlett-Packard makes PCs. 





What a loss. Because Hewlett- 
Packard has a line of eight 
high-performance personal 
computers. PCs which range 
from desktop and floor-mount 
Intel386™based powerhouses 
to entry-level 8086-compati- 
bles. PCs which offer youa 








better way of doing business. 

Hewlett-Packard personal oe eats men — 

computers give you plenty of ec Sonesta as 
386 is a trademark of Intel Corporation opportunity for expansion. The HP Vectra QS/20 PC. One in 


© 1980 Hewlett-Packard Company CP-PC904 As well as plenty of options. aline of eight PCs from Hewlett-Packard. 


At the high end, you can get 
up to 8 accessory slots, 620 
Mbytes of hard disk storage, 
and 16 Mbytes of RAM. And on 
all models, you get a choice of 
video solutions and the flexi- 
bility of using either 5.25” or 
3.5" disks. 


Beyond this, an investment in 
Hewlett-Packard PCs allows 
you to choose confidently from 
thousands of software applica- 
tions and peripherals. HP's strict 


adherence to industry stan- 
dards insures compatibility. 
Now, and into the future. 


But the most important feature, 
the one you won't get with any 
other personal computer, is 
Hewlett-Packard reliability. For 
50 years, HP has promised, and 
delivered, exceptional quality 
in everything from calculators 
to HP LaserJet printers. 


Finally, every PC made by 


Hewlett-Packard is backed by 
an extensive network of trained, 
authorized dealers. For more 
information and the name of 
your nearest dealer, call 1-800- 
752-0900. You'll soon realize 
what an HP personal computer 
can do for you. 


There is a better way. 


Ripy HEwcerT 
Li PACKARD 
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by Stephanie K. Losee 

The Zenith SupersPort 286 has just 
about everything you could ever want 
in a laptop—from sleek design to long 
battery life. But although it's one of the 
smallest 286 laptops around, it still 
feels more luggable than light; at 141% 
pounds with battery pack, the Super- 
sPort is heavy enough to make any zeal- 
ous computer user wish he were still us- 
ing a pencil. At PC Magazine we've 
made a lot of noise about laptop weight, 
so it's time to talk about where we think 


SYSTEM BOARD: 1.22 POUNDS 





By using a greater degree of very-large- 
scale integrated (VLS!) components and 
packing them closer together, Zenith could 
make the system board somewhat less 
cumbersome. 


Recharging takes about 4 hours, so contin- 
uous use away from a source of AC power 
isn’t practical with the ITC. 


EXECUTIVE PERQUISITE 

Even though the ITC will run on a battery, 
that’s not its primary use and not what 
makes it special. Everything about this 
machine murmurs ‘‘executive,’’ and that’s 
probably its primary market—people who 
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the ounces can come off. We took 
Heath’s Zenith SupersPort 286 laptop 
kit—an unassembled machine you put 
together yourself—and weighed the 
components separately to determine the 
source of each pound. (Strangely 
enough, the total weight of the compo- 
nents is 15.63 pounds, over a pound 
more than the weight of a SupersPort 
286 bought fully assembled.) Next to 
each component you'll find an assess- 
ment of where laptop makers could 
shave off a few ounces, as well as indi- 
cations about what type of superlight 
materials future laptops may be made 
from. 

List Price: With 1MB RAM, 1.44MB 
3%-inch floppy disk drive, DOS 3.3, 
$2,999. 20MB hard disk, $679; 40MB 
hard disk, $799. Heath Co. (a subsidiary 
of Zenith Electronics Corp.), Benton 
Harbor, Ml 49022; (800) 253-0570. 
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KEYBOARD: 0.96 POUNDS 





Using lightweight materials could shave a 
few ounces off the keyboard, but at the 
expense of reliability and quality—perhaps 
too high a price. The keyboard can't be made 
smatler without cramping typing style, and 
making it lighter may cause it to feel 
unsubstantial, making long-term laptop use 
far less pleasant. 


need and can afford a convenient combina- 
tion of portable computer and telephone 
components. At 19 pounds, the 4- by 
15%/s- by 14%-inch (HWD) computer isn’t 
light, but its large keyboard, good-size 
hard disk drive, and complement of fea- 
tures provide full power in a portable unit. 

When you buy an ITC you don’t have 
to decide which screen or drive to get, 
there’s only one choice; and everything but 


DIET FOR A 286-BASED BATTER Y-OPERATED LAPTOP 


FLOPPY DISK DRIVE: 0.92 POUNDS 





improvements in floppy disk dnves are 
already on the horizon as companies 
develop 2'/-inch media. Miniatunzing both 
the drive and the disks could make quite a 
dent in the overall weight and size of 286 
laptops. 


a $700 2MB memory upgrade is standard. 
The ITC runs on an 80C286 12-MHz pro- 
cessor that can also be slowed to 6 MHz for 
picky software. The standard 640K RAM 
Tuns with zero wait states. Also standard 
are a 1.44MB 31-inch floppy disk drive; a 
40MB hard disk; an EGA-compatible 
backlit supertwist electroluminescent 
LCD screen; one parallel and one serial 
port, and ports for external tape or floppy 


BATTERY: 4.52 POUNDS 





Here’s where the trade-otts come in. At 4/2 
pounds, the SupersPort’s battery runs tor an 
impressive 3 hours and 50 minutes. It could 
easily be cut down to size and inserted into 
the machine as a rechargeable battery pack 
{such as that used to run the Compaq 
SLT/286), but battery life would be reduced 
proportionately. It you don't always need 4 
hours of battery power, carrying a massive 
battery around 1s a nuisance; still, swapping 
battery packs and recharging them 
constantly isn’t much fun either. 


BACKLIT LCD SCREEN: 
1.15 POUNDS 


CASE: 3.87 POUNDS 





Here's where a lot of headway can be made. 
Use of high-strength, inection-molded 
Plastics or lightweight materials such as 
Kevlar could reduce the weight of the laptop's 
shell drastically. And of course, the smaller 
the laptop’s components, the smaller the 
case can be, thus shaving off even more 
pounds. 


20MB HARD DISK; 
1.47 POUNDS 





The most obvious way to lighten up a screen 
is to make it smaller, but as laptop screen 
technology improves, users are clamonng 
for larger—not smaller—screens. Removing 
the backlight would eliminate a tew 
ounces—but at the cost of your patience and 
eyesight it may be too much to ask, tf 
reducing the weight and size of other 
components necessitates the use ofa 
smaller screen, however, the trade-off may 
be worth it. 


drives and for an external monitor. 

That’s it for the normal components, 
but the ITC also comes with a built-in cel- 
lular speakerphone that can be run from the 
keyboard or a handset included with the 
system. Other standard items include a 
car/boat power adapter, a carrying case, 
MS-DOS 3.3, and Mirror f/f (communica- 
tions software). 

The proprietary motherboard uses 


Like floppy disk drives, hard disks will benefit 
tremendously from the introduction of smaller 
media, such as PraineTek's 22-inch hard 
disk, Another place to cut comers is in the 
construction ot the hard disk's case: using 
lightweight, high-strength alloys would 
reduce weight still further. 


Phoenix 80286 ROM BIOS, Version 
3.10, and includes one full-length AT- 
compatible expansion slot. which is where 
you'd put the optional 2MB memory board 
or perhaps a network adapter. but not both. 
At present there is no external expansion 
option to allow you to use more than one 
card. There is a socket for an 80C287 math 
coprocessor chip, but if you want one 
you'll have to purchase it elsewhere, be- 


POWER TRANSFORMER: 
0.54 POUNDS 


The power transformer charges the battery 
and allows the systern to run onan AC 
adapter when the battery is notin use. As 
semiconductor technology becomes more 
sophistcated, transformers will become 
smalier—although the Zenith untt is already 
very compact. 


CONNECTING HARDWARE AND 
CABLES: 0.98 POUNDS 





Potential improvements in connecting 
hardware may dnve the pnce ot laptops 
abominably high. All screws and brackets, 
for instance, could be constructed with 
titanium alloys. Toroid coils, which cut down 
on radio trequency emissions (thus helping 
the machine to meet FCC standards), could 
also be made of lightweight alloys. But 
because these matenals could double the 
price of the laptop, it’s not likely that we'll see 
them in the near future. 


cause ITC doesn’t currently sell them. 

The ITC 286 CAT performed well on 
the PC Labs benchmark tests, with mid- 
dling but certainly acceptable scores. 

The ITC's display is pretty good, 
though you may find yourself fooling with 
the brightness and contrast controls until 
you get it just the way you want it. The 
screen is EGA compatible, with a maxi- 
mum resolution of 640 by 400, and the 
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video adapter supports CGA, MDA, and 
EGA display modes. If you don’t use the 
keyboard for 5 minutes, the screen back- 
lighting tums off until you touch a key 
again, at which time it instantly turns back 
on. If you use the ITC in one location for 
very long, you'll probably want to pur- 
chase a full-size external EGA monitor, 
for the extra measure of visual comfort. 


AMPLE KEYBOARD 

The first impression of the ITC’s keyboard 
is that it’s large for a laptop, reminiscent of 
keyboards of the early 1980s, and closer to 
typewriter keyboards than most current PC 
keyboards. The keyboard is a full 14 inch- 
es wide, 22 inches wider than the next 
widest unit on the Toshiba T1600. With a 
single exception, the key arrangement 
works well, with ten function keys in a 
horizontal row at the keyboard’s top. The 
one off-note is the CapsLock key, a large 
key that is just to the right of the Spacebar, 
where it’s easy to hit by accident. Other- 
wise the ITC’s keyboard is fitting for its in- 
tended users, probably people who don’t 
want to compromise with a more cramped, 


ERE) Pc MAGAZINE JULY 1989 





“The ITC 286 
is ready to take you 
to Timbuktu and 
back: for $7,695, 


CAT 16 


equipped with 1MB 
of RAM, a 40MB 


computerish keyboard. 

In addition to the external video port, 
there are also one serial and one parallel 
port, an RJ-11 telephone jack, and a port 
for an external floppy disk or tape drive. 
There’s also a system-reset button on the 
back of the machine as well as separate 
power switches for the computer and the 
cellular telephone. 

You can use the cellular phone simply 
from the keyboard and talk through the 
computer’s integral speakerphone, but I 
found it more convenient to attach and use 
the standard handset. The cellular handset 
has its own laundry list of features, includ- 
ing 100-phone-number memory, one-key 
dialing, a call-in-absence indicator, last 
number redial, electronic locking, battery 
meter, and air-time meter as well as many 
other telephone use and performance func- 
tions and indicators. 

I’m not a cellular-phone devotee—in 
fact, this was the first time I’ve used 
one—but without resorting to the manual, 
I was able to place calls. In the equipment- 
laden PC Labs | used ITC’s cellular phone, 
on battery power, to call Connecticut, 


Pennsylvania, California, and even to 
make a lunch reservation in Manhattan, so 
we know it’s usable for the important func- 
tions of business life. The handset cannot 
be used with normal plug-in phone lines, 


” although the speakerphone can save cellu- 


lar phone fees when normal telephone ser- 
vice is available (you can dial out using the 
keyboard). 

The internal cellular modem can be 
used either with the internal cellular phone 
line or with a conventional telephone line 
(called a land line in cellular phone par- 
lance, the same term the CB folks use). 
The dual-mode error-correction modem 
has circuitry to detect and correct both the 
normal signal noise and fade problems as- 
sociated with all modem use, as well as 
signal loss and error-detection and retrans- 
mission problems specific to cellular 
phone use. No telephone data transmission 
scheme is perfect, especially with normal 
voice lines rather than dedicated telephone 
lines, but this system should work well for 
you wherever normal or cellular telephone 


ITC 286 CAT 
Intelkgence Technology Corp., 16526 Wesigrove 
Dr., Dallas, TX 75248; (214) 250-4277. 
List Price: With 1MB RAM, 40MB hard disk, 
1.44MB 3'-inch floppy disk dave, cellular phone 
with handset and headset, cellular modem, 
battery, car/boat power adapter, carrying case, 
$7,695. 2MB RAM upgrade, $700. 
In Short: This 19-pound portable ison the heavy 
side for a laptop and runs for less than an hour on 

power alone, but it includes everything for 
the cellular-phone-mad, computer-savy 

- A good combination of com- 

ponents rf you need them ail, but heavy and 
pricey if you don't. 
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service is available. 

If you don’t have the handset plugged 
in, no one would know about the ITC’s 
cellular phone capabilities unless they no- 
ticed the top of the antenna. The retract- 
able, internal, high-gain antenna is the 
Rubber Duck style, which means it’s rub- 
ber coated and fairly short and stubby 
(only 7 inches long fully extended). All 
your James Bond fantasies can be sparked 
by sitting in a comer seat of a commuter 
train, opening the ITC, extending the an- 
tenna and then talking into the handset in a 
subdued voice, even if you just call up the 
time or weather number. 

The ITC’s relatively short battery life, 
large size, relatively high weight, and hef- 


Now theres a battery-powered 286 
with the one feature you've been waiting for. 


That little package you've been 
expecting from us has just arrived. 

The new Toshiba T1600. The 
fastest battery-powered portable 
computer weve ever made. 

It packs a powerful 12MHz 286 
microprocessor. One full megabyte 
of RAM thats expandable to 5MB. 
Plus a fast 20MB hard disk. 

Equally impressive is its 144MB 
3! inch diskette drive, detachable, 
backlit EGA-compatible display 
and two expansion slots for access 
to an internal modem, LANs, main- 
frames and much more. 

But at a total weight of under 
12 pounds, the T1600 is bound to 
spend a lot of time ortside the office. 
Which is why we added some other 
important features. 

Like AutoResume, which lets 
you restart your work wherever you 
finished. And space for two remov- 
able, rechargeable battery packs no 
larger than the palm of your hand. 

All of which makes one thing 
about the T1600unmistakably clear. 
It was definitely worth the wait. 


ial | 































T1600 Battery-powered 80286) 12MHe, 2UMB hard disk at 
27 msec, 1IAMB3Y2" diskette drwe, IMB RAM expandable to 
SMB, detachable backitt EGA-compatible LCD, remmve- 
able rechargeable battery pack, coprocessor socket, 7 stan- 
dard mterfaces, 2 expansion slots for general purpose ophoms, 
For niformatwn call 138004577777 Teshuba PCs are backed 
by the Excephonal Care Program (enrollment required). 


In Touch with Tomorrow 


TOSHIBA 


Toshiba Amenca Informatian Systems, Inc, Computer Systems Division 
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Ted Standish has a 
bear of a job. 

As Director of Informa- 
tion Resources for the 
North Atlantic Shaving 
Group of The Gillette 
Company, he’s been 
given the task of simplify- 
ing and standardizing the 
business systems of the 
Company’s European and 
North American divisions. 

“With the coming of 
the European open 
market in 1992, we want 
to take a more unified 
approach to products, as 
well as to manufacturing 
and marketing,’ says Ted. |= 


Ted Standish, Director of Information Resources, North Alantic Shaving Group of The Gillette Company. 


“Betore Lotus Agenda, there were 
three things I always forgot. 
Tasks I assigned, promises I made, 
and I cant remember the third’ 





“This means dealing with hundreds of Which is why Ted visited his local 
issues, projects, facts and people throughout computer software reseller and bought Lotus” 
the North Atlantic region every day. Agenda; the personal information manager. 

“As you might imagine, reams of little In Agenda, Ted has a tool that’s helping 


pieces of paper with notes, phone numbers, him manage people, projects, ideas, plans 
ideas and who-knows-what-else were begin- and information,all with incredible efficiency. 
ning to take over my office:’ Because Agenda allows him to enter 


Agenda |s also svailatde in an QS°2°® version If for any reason you re unsatisfied with Agenda rem it with your sales ship within 30-davs of pury hase and we Il refund your full purchase price 


information into his PC without having to 

structure it in advance. Agenda automatically 
arranges the data any way Ted wants so he can 
understand 





it better, Teron Paton, ong na wea” 

Cats Project 
formulate eee ee AR 
hewideas | “a= a= 

‘Mestnga Project 
better and PSaatonageemciinn Reng + 
extract the © Meet vith Chuck net Tesi EiSdeme = * BIS. 
answershe | (ao “er 
needs better. 

“ Tt lets The new Agenda Activities Planner 
gives you step-by-step instructions that put you in 
me focus control of your information quickly 


more on using my information and less on 
processing it;’ says Ted. 

“For example,I can dump in all my ‘todo’s’ 
and have Agenda organize, prioritize and 
categorize them automatically, And whenever 
I call up a project, person or due 
date, I’m instantly givenallthe ““__ 
background information I need = 
to make smart decisions. 

‘‘Now I no longer worry about 
what I told someone in England, 
or what somebody else set up 
in France, or who’s in Boston -_ 
doing whatever. 

“Agenda allows me to quickly 
consolidate all these things 
in a single place. And dis- 
cover relationships between 
people and responsibilities, projects or any 
other relevant topics that come up. 

‘Now Ican see ata glance who's promised 
to deliver what and by when. More important, 
Ican keep my own promises.’ 

And Ted isn't the only business 


Gie 


© 1989 Lotus Development Corporation Lotus and Agenda are registered trademarks of Lotus Develop 











Lotus Agenda 


pment Corporation OS 2 bs a regstered tradermurk of International Busine 


person who’s come to rely on Lotus Agenda. 
The Royal Bank of Canada is using it to 
monitor international economic and political 
activities. The accounting and consulting firm 
of Laventhol & Horwath is using it to track 
and support its computer systems all over the 
country. And the CAP International market 
research company is even using it to predict 


trends. 
The list 
goes on and 
on.The point 
= meee, é is, Agenda 
——— can signifi- 
i “ont comm | cantly help 
you, too. 
ily files 7 
items in all om tuae ae you can view Especially 
information from different perspectives, now that it 


comes with an Activities Planner that gives 
you simple,step-by-step instructions so you can 
sit down and create your own personalized 
task manager. 

If you'd like to learn even more about how 
Agenda can put you in control, just send us $10 
for an Agenda demo kit. Call 1-800-345-1043 
and ask for demo kit AOB-3058 for 3.5" or 
AOB-3053 for 5.25" (of course, we'll refund 
Your $10 when you buy Agenda). 

Then youll see first hand how people | ie 
Ted Standish are = 


working better, think- _ Eaee 
ing betterand solving 
problems better. 1 

Nottomention § 
remembering better. 
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NEW KID ON THE BLOCK: The NEC ProSpeed 286 





by Bruce Brown and Stephanie K. Losee 
If you were anticipating more of a 
choice than these seven laptops offer 
you, hang on a bit—the NEC ProSpeed 
286 is right around the corner. We 
looked at three prototype models in suc- 
cession, from very preproduction to 
somewhat preproduction, in order to 
clue you in on what to expect in the 
coming months. 

Don’t expect magic—like other ma- 
chines in this roundup, the ProSpeed is 
hefty in both pounds and dollars. But 
with its VGA screen, smooth key- 
board, and 16-MHz processor, this bat- 
tery-operated clamshell may offer the 
combination of features you've been 
looking for. 

The ProSpeed 286 is slated to cost 
$5,099 with IMB RAM, a 20MB 27- 
millisecond hard disk, VGA black-and- 
white screen, and a 16-MHz 80C286 
processor. As the only 16-MHz bat- 
tery-operated 286 laptop to hit the mar- 
ket, the NEC’s one-third-faster clock 


ty price tag may prevent it from becoming 
popular as a casual laptop for the masses, 
but that’s not its intended purpose. The 
ITC is right for anyone who needs both 
computer and telephone portability, and 
it’s the only current alternative for people 
who want to transfer data via telephone, 
using other than conventional telephone 
lines. As cellular networks continue to ex- 
pand, of course, the usability of this ma- 
chine will increase as well. Not for execu- 
tives only, the ITC could be appropriate 
for field engineers, salespeople, and per- 
haps even journalists on remote assign- 
ments within reach of cellular telephone 
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crystal enabled it to blow away the oth- 
er machines on our processor and mem- 
ory tests. The drive and video times of 
the prototype we tested were nearer the 
middle of the road on our benchmark 
tests. The clock can be slowed to 8 
MHz, and memory wait states will vary 
between zero and two, with a tested av- 
erage of less than .7 wait states 
achieved by a Chips and Technology 
VLSI (very large scale integration) chip 
set that optimizes memory usage. The 
chip set will automatically copy the 
ROM BIOS to RAM. 

Two memory-expansion options 
will be available: a !MB upgrade for 
$799 and 4MB for $2,499. A standard 
driver is LIM EMS 4.0 compatible. 
You can fit as much as SMB RAM in 
this machine, a number that can be 
matched only by the Toshiba T1600. A 
40MB 29-ms. hard disk version of the 
ProSpeed 286 will cost $5,599, and a 
whopping 100MB 25-ms. variant will 
sell for $6,999. 

There are other expansion options as 
well. You'll be able to buy 720K or 
1.44MB 3'%-inch floppy disk drives, 
360K or 1.2MB extemal floppy disk 
drives, or for an even beller deal, 
NEC’s docking station. This unit com- 
bines the best of other vendors’ efforts 
with one 8-bit and three 16-bit expan- 
sion slots, two half-height drive bays, 
and serial (2), parallel, external VGA 
monitor, mouse, and extemal keyboard 
ports. The list price of the expansion 
box will be $899, making the ProSpeed 


networks. More likely, however, the ITC 
will remain a tool for the jet-set executive 
class, with a strong presence on motor- 
homes and corporate yachts. 


MITSUBA CORP. 


Mitsuba Ninja-12 


What's that little beige thing in the comer? 
Oh, no, duck, it’s a Ninja! Mitsuba 
Corp.’s Ninja-12 may have an unlikely 
name, but don’t take it lightly. On the basis 





The eighth member 
of the 286 laptop 
club has a 16-MHz 


processor that leaves 
12-MHz competitors 
in the dust. 


a viable candidate for buyers who want 
to invest in a single computer with of- 
fice and home docking stations. The 
ProSpeed 286 can also take advantage 
of many options already available for 
the NEC MultiSpeed HD, such as $20 
car battery adapter, intemal modem, 
and external disk drives. 

The ProSpeed 286 has a single LTX 
slot, a proprietary form-factor AT- 
compatible expansion slot that accom- 
modates special-purpose add-in boards 
such as network cards, a SCSI inter- 
face, a 3270 board, and a voice-synthe- 
sis and -recognition board—all vapor- 
ware al this point. Memory upgrade, 
intemal modem, and the internal ex- 
pansion slots each have their own com- 
partments on the NEC, so you don’t 
need to trade off between them. 

Standard software includes DOS 
3.3, setup, a disk-caching program, 
and a telecommunications program on- 
disk; as well as a RAMdisk program, 


of screen quality, keyboard, and price, this 
machine deserves close attention. Most of 
the Ninja’s specs read like those of the ma- 
chines from better-known companies, but 
the $3,495 price is about $1,500 cheaper. 

For the $3,495 base price, you get IMB 
of RAM expandable to SMB with user- 
purchased and -installable SIMM chips. 
You also get a 1.44MB 34-inch floppy 
disk drive and a 20MB 27-millisecond 
hard disk. A 48-watt/hour nickel cadmium 
battery is standard, powering the Ninja for 
up to 4 hours, according to the vendor (we 
got 2 hours and 56 minutes in testing) and 
recharging in at most 6 hours. 


EMS driver, and password security 
system—all in ROM. An internal 
2,400-bps modem using the communi- 
cations program will cost $599. 

The keyboard feel rated a ‘‘very 
good’"—on a par with the Toshiba 
T1600, a top choice in this group of lap- 
top keyboards. There are 12 top-row 
function keys, and separate cursor-con- 
trol and PgUp, PgDn, Home, and End 
keys. There’s no embedded numeric 
keypad, so if you do a lot of numeric 
entry you'll need either to use the up- 
per-row numbers or buy an external 
keyboard. No optional external numer- 
ic keypad is currently announced. 

The VGA-compatible black-on- 
white LCD screen we tested suffered 
from prototype disease, even on the 
third model we reviewed. In text mode 
the screen is quite pleasant, but its tim- 
ing problem is particularly noticeable in 
graphics mode, when the screen over- 
scans tremendously. This screen failed 
several of our VGA compatibility tests, 
but these problems will most likely be 
corrected by the time the product ships. 
Maximum resolution is 640 by 480 pix- 
els, and the ProSpeed 286 will run soft- 
ware calling for MDA, CGA, EGA, or 
VGA screens. A separate, standard 
software driver will provide Hercules 
compatibility. If you hook up an exter- 
nal monitor, the NEC can run mono- 
chrome, CGA, EGA, VGA, or multi- 
scanning monitors. 

The case is 3.5 by 13.0 by 14.8 
inches (HWD), longer and more remi- 
niscent of a briefcase than some of the 
other clamshell models. The NEC is 
somewhat hefty, weighing in at 14.6 


INCREDIBLY INEXPENSIVE 

The base price of the Mitsuba also includes 
one parallel port, a serial port, and a 9-pin 
RGB external monitor connector. There’s 
also an external floppy-disk-drive port for 
an optional 1.2MB 5'%-inch floppy that 
costs $309. An extemal bus port awaits an 
optional expansion chassis that’s not yet 
available. On the right side of the machine 
there’s a plug for a $61 17-key numeric 
keypad. All the prices so far sound pretty 
good, but catch this one: an internal propni- 
etary slot will hold an optional 2,400-bps 
Hayes-compatible modem that Mitsuba 
sells for just $230. It makes you kind of 
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pounds without battery and between 
16.6 and 19.0 pounds with battery. The 
smaller cartridge battery (not tested) 
will sell for $199, the larger battery 
“‘slice’’ for $399. This 4.4-pound won- 
der lasted for 3 hours and 21 minutes 
on our battery rundown test and took 
6% hours to recharge. Power-saving 
utilities include auto-shutdowns for the 
hard drive, screen backlight, and mo- 
dem. 

Slated for release in late spring, the 
NEC ProSpeed 286 has as much to of- 
fer as the top competitors available to- 
day. Once NEC fine-tunes the screen, 
the ProSpeed’s pleasing keyboard, su- 
perfast processor, and reasonably 
priced expansion options could make 
this laptop a strong force in the market. 
Weight is still a problem, but at about 
$500 less than the Compaq SLT/286, 
there will be one more competent 286 
laptop to consider. Even so, our wish 
list hasn’t gotten any shorter. a 


Bruce Brown is a frequent contributor 
to PC Magazine. Stephanie K. Losee is 
a staff editor of PC Magazine. 


NEC ProSpeed 286, NEC Home 
Electronics, 1255 Michael Dr., Wood 
Dale, IL 60101; (312) 860-9500. 

List Price: With 1MB RAM, 20MB hard 
disk, 1.44MB 31-inch floppy disk drive, 
DOS 3.3, $5,099; with 40MB hard disk, 
$5,599; with 100MB hard disk, $6,999. 
1MB RAM upgrade, $799; expansion 
unit, $899; internal battery, $199; 
carrying case, $129. 
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wonder, doesn’t it? 

If you’re wondering who Mitsuba 
Corp. is, you’re not alone. This California 
company has been in business since 1982, 
when Mitsuba released its first product, an 
add-on floppy disk drive for the Apple II. 
The Ninja-12 was released in February 
1989. The first 250 units sold (300 have 
been sold as of this writing) had dark 
brown cases, as did the first two versions 
tested in PC Labs. Newer models have 
more typical light beige cases, which I 
suppose makes them ‘‘good”’ Ninjas. 

The Ninja-12’s screen is marvelous, al- 
most as good as that of the Compaq 


SLT/286. The dark letters on a light back- 
ground have terrific contrast, and the 
screen is very bright—battery conserva- 
tion turns off the backlighting if the screen 
doesn’t change for a set period of time. 
You can set the screen shut-down time as 
well as power down an inactive hard disk 
drive according to a time you specify using 
the ROM-resident Award Software 
CMOS Setup program. Through this 
screen, you can also set or disable LIM 4.0 
expanded memory, choose between 
screen modes, set the processor speed (6 or 
12 MHz), and set the date and time. The 
setup screen is always available. 

The screen, a backlit CCFT (cold cath- 
ode fluorescent tube) LCD, is MDA and 
double-scan CGA compatible, with a 
maximum resolution of 640 by 400, but it 


Milsuba Ninja-12 

Miasuba Corp., 650 W Terrace Dr., San Dimas, 
CA 91773; (800) MIT-SUBA, (714) 592-2866. 
Lial Price: With 1MB RAM, 20MB hard disk, 
1.44MB 3'-inch floppy disk dave, $3,495. 
Carrying case, $61; DOS 3.3, $91. 

In Short: You may not have heard of it, but the 
Nirya-12 has a paper-white screen 
{although it offers only CGA double-scan 
resolution), a very responsive keyboard, and alist 
pnce $1,500 less than its larger name-brand 
competitors. Good performance and a good deal, 
sold only through dealers. 
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looks more like EGA in text mode. For 
best results with an external monitor, Mit- 
suba recommends using a color EGA dis- 
play, though CGA and MDA monitors 
will work as well. 

The keyboard has a firm feel, it instant- 
ly became my favorite after the Toshiba 
T1600. The 82-key unit has ten function 
keys across the top with two more ac- 
cessed by an Fn key. The Fn key also acti- 
vates the embedded numeric keypad, sev- 
eral screen controls, and turbo and normal 
speed selectors. There are separate cursor- 
control keys as well as keys for PgUp, 
PgDn, End, and Home. 

The Ninja is light on software. All you 
get besides the ROM-based setup program 
is an EMS driver. DOS is a $91 extra, so 
add that cost when comparing its list price 
with other machines’. This machine is so 
well-priced that the company ought to in- 
clude DOS and live with the $100 price 
hike. 
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PRINTER, 
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TRAVEL. 
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Introducing the perfect i. F | [| | 2 
companion for your laptop i 


computer: the new Kodak es 


Diconix 150 plus printer. ss 
Hundreds of thousands of a */ | 


laptop users loved the 
Diconix 150 printer. Now 
there$ a 150 plus. It delivers 
improved print quality, on plain paper, 
and is faster than ever, It’ still the smallest, lightest, 
quietest printer in the world. 


* Faster than ever—180 CPS. ¢ Improved print quality—even 
higher resolution and improved font design. ¢ Prints on plain 
paper. ¢ Improved paper handling, easily handles tractor feed and 
cut-sheet paper. * So compact and light you can carry it any 
where—3.1 Ibs. « So quiet you can use it anywhere. ¢ The proven 
reliability you expect from Kodak. 


The Kodak Diconix 150 plus printer Now you can read what 
you write before you get back to the office. For details, 
4 and the name of your nearest dealer in the 
i | US. or Canada, call 1 800 255-3434. 
t 


t- » Portable power for the printed page. 
a / 


The new vision of Kodak 














© Eastman Kodak Company, 1989 


CIRCLE 363 ON READER SERVICE CARD 


— 


286-BASED LAPTOPS: SUMMARY OF FEATURES 


(Products listed in ascending price order) 
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AT A GLANCE 
Base price 
Base configuration 


Price of configuration 
tested 


Tested configuration 


Microprocessor 

Speed 

Dimensions (HWD, inches) 
Welght with bsttery pack (Ibs.) 
MEMORY 

Wait states 

Minimum RAM 

Meximum RAM 

EMS drivers 

STORAGE 


Standard storage 
devices 


Optionai hard disk drives 
Options! floppy disk drives 


SCREEN 
Screen type 


Dimensions (W x H, inches) 
Maximum resolution (pixsis) 
Video modes 


Readability 
KEYBOARD 
Number of keys 
Feel 

POWER 
Battery type 


Ofticial battery life (hours) 


[J—Editor's Choice 
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GRiDCase 
1520 


$3,495 


1MB RAM, two 
1.44MB floppy 
disk drives 


$5,905 


1MB RAM, 20MB 
hard disk, 
1.44MB floppy 
disk drive, gas 
plasma screen, 
DOS 3.3, 

battery 


80C286 

10 MHz 

2.3% 11.5 x 15 
11.5 


1 

1MB 

4MB 

LIM EMS 4.0 


Two 1.44MB floppy 
disk drives 


20-, 40-, 100MB 
1.44MB (extemal), 
360K 


Gas plasma 


8.75 x 5.75 
640 x 400 
CGA 


Good 


72 
Fair 


Internal removable 
nickel cadmium 


0.5-1.5 


Mitsuba 
Ninja-12 

$3,495 

1MB RAM, 20MB 
hard disk, 
1.44MB floppy 
disk drive 


$3,495 


Same as base 
configuration 


BOL286 

6/12 MHz 

3x 12.5 x 13.5 
15.4 


0,1 

1MB 

5MB 

LIM EMS 4.0 


20MB hard disk, 
1.44MB floppy 
disk drive 

None 

1.2MB (external) 


Supertwist 
backlit LCD 


8.25x 5.25 

640 x 400 

MDA, double-scan 
CGA 


Very good 


82 
Very good 


internal removable 
nickel cadmium 


wo 


HP Vectra 
LS-12 


$4,879 


1MB RAM, 20MB 
hard disk, 


1.44MB floppy 
disk drive, 
DOS 3.3 


$6,727 


2MB RAM, 40MB 
hard disk, 
modem 


800286 

6/12 MHz 

3.1.x 12.2 x 12.2 
14.6 


0 

1MB 

2MB 

LIM EMS 4.0 


20MB hard disk, 
1.44MB floppy 
disk drive 
40MB 

1.44MB 


Electroluminescent 
supertwist 

backlit LCD 

8.25 x 6.25 

640 x 400 
Double-scan CGA 


Very good 


80 
Good 


External detachable 
nickel cadmium 


4 


Toshibe 
T1600 


$4,999 


1MB RAM, 20MB 
hard disk, 
1.44MB floppy 
disk drive, 

DOS 3.3 


$5,128 


1MB RAM, 20MB 
hard disk, 
1.44MB floppy 
disk drive, extra 
battery 


80C286 

6/12 MHz 

3.3 x 12.3 x 12.8 
11.75 


1 

1MB 

5MB 

DOS 3.2 EMM.SYS 


20MB hard disk, 
1.44MB floppy 
disk drive 


None 
360K (extemal) 


Supertwist 
backlit LCD 


9x 5.75 
640 x 400 
CGA, EGA 


Very good 


86 
Very good 


Internal removable 
nickel cadmium 


15 


Zenith 
SupersPort 286 


$4.999 


1MB RAM, 20MB 
hard disk, 
1.44MB floppy 
disk drive, 

DOS 3.3 


$4,999 


Same as base 
configuration 


80C286 

6/12 MHz 

3.1% 12.2 x 15.4 
14.5 


0 

1MB 

2MB 

LIM EMS 4.0 


20MB hard disk, 
1.44MB floppy 
disk drive 


40MB 
360K (external) 


Supertwist 
backlit LCD 
6.25 x 8.25 


640 x 400 
Double-scan CGA 


Very good 


ik) 
Good 


Extema! detachable 
nickel cadmium 


4 





| 
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led 
Compaq 
SLT/286 


$5,399 


640K RAM, 20MB 
hard disk, 

1.44MB floppy 
disk drive 


$8,319 


2.6MB RAM, 40MB 
hard disk, 
DOS 3.3, modem 


80C286 

8/12 MHz 

4x 13.5x 8.5 
14 


1 

640K 

3.6MB 

DOS 3.2 EMM.SYS 


20MB hard disk, 
1.44MB floppy 
disk drive 

40MB 

1.2MB, 360K 


Supertwist 
backlit LCD 


8x6 
640 x 480 


MDA. CGA, EGA, VGA 


Excellent 


82 
Good 


Internal removable 
nickel cadmium 


1.53-3 


ITC 286 CAT 
$7,595 


1MB RAM, 40MB 
hard disk. 

1.44MB floppy disk 
drive, DOS 3.3 
battery, adapter, 
modem, phone. 
carrying case 


$7.595 


Same as base 
configuration 


80C286 

6/12 MHz 

41x 15.4 x 14.6 
19 


Q 

640K 

2.6MB 

LIM EMS 4.01 


40MB hard disk, 


1.44MB floppy 
disk drive 


None 
None 


Electroluminescent 


* supertwist 


backlit LCD 

9.25 «6.0 

640 x 400 

MDA, GGA, EGA 


Good 


88 
Very good 


Internal gel cell 


2 


CHICONY CONNECTION 

The manual has great line art and good ex- 
planations, if you aren’t bothered by read- 
ing documentation written by an obviously 
nonnative writer. While Mitsuba says this 
machine is manufactured specifically for 
them based on their specifications, the box 
said Chicony. That’s acceptable, but a 
manual that mentions years of trouble-free 
operation and states, ‘‘The only thing you 
can dois cleaning the cabinet,’’ causes one 
to pause. My favorite line in this manual is 
“if you want to install any peripherals to 
your computer, please refer to Chapter 3 
for details and instal] them now.”’ (I tried, 
but I couldn’t find the page slot.) 

But enough fun. This is a serious com- 
puter that scored well on our benchmark 
tests. It’s basically in line with the other 
machines in the class, except for its slower 
screen. The Ninja is a bit on the heavy 
side, 16 pounds with the large intemal bat- 
tery, but it’s only 3 by 12'4 by 13% inches 
(HWD), about the same as some other ma- 
chines. 

The Mitsuba Ninja-12 comes with a 
l-year warranty and is sold by dealers 
throughout the country. By the time this is- 
sue hits the newsstands, you may have al- 


ready heard more about this machine. if 
it’s the first of a new class of high-quality 
286 laptop clones, then this market is go- 
ing to take off in a big way. The Ninja-12 
may have no appreciable market share 
right now, but hang on—it may be the best 
deal around 


“TOSHIBA AMERICA| INC, 


‘Toshiba T1600 


_~ a enn ety pate nee 


- they go again. Toshiba continues to 
improve its laptop computer lineup, with 
the T1600 its latest entry in the 80286- 
processor-based class. The T1600 com- 
bines 286 performance with a good screen, 
an excellent keyboard, a moderately fast 
20MB hard drive, and a full complement 
of DOS and utility software at just under 
the $5,000 price point. Some of the best 
news is that they've kept the weight rela- 
tively low; at 11.7 pounds with one baf- 
tery, the T1600 is the second lightest lap- 
top in this series. 

The T1600’s 80C286 processor runs at 
12 MHz, with an option to tum it down to6 
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“IBM newest Proprinter models 
have arrived with another load 
of features and functions to please users...” 


—PC Magazine 


Propruuer 
getsan A. 


—PC Week 


“LBM has souped up 
both Proprinters, 
and the wide-carriage XL 
model really hauls.” 


—PC Magazine 


8 a rogelered trademark and Propnnier i¢ a trademark of Inernanonal Bumness Machines Corporation © 1989 1GM Comp. 


At last count there were nearly one hundred 9-pin 
printers to choose from. 

So when you're about to put your money down, 
you need all the help you can get. And when that help is 
from some tough critics it means something. 

IBM Proprinters have always been popular. In fact, 
our Proprinter™ I] model has been one of the best selling 
printers in its price range for the last three years. 

And our latest models are better than ever. 

The new Proprinter III and wide-carriage II XL 
are so efficiently designed they will make everyone 
in the office more productive. They're easier to learn, 
easier to use, they operate much faster, make your 
documents look better and have fewer parts that can 
go wrong, 

And they’re so simple to operate. When switching 
from continuous forms to single sheets to envelopes, you 
can do it just by using the one-touch Propark button. 

Combine that with much faster throughput 
and it’s easy to see why our new Proprinter models will 
be more popular than ever. 


If You're Looking To Make Your Business 
Run Faster, Look No Further. 


To find out more about the Proprinter III or 
our complcte family of printers, see your BM Authorized 
Dealer or your IBM marketing representative today. To 
find the dealer nearest you, call 1 800 IBM-2468, ext. 130. 
You'll discover why our printers continue to get 
such rave reviews. 
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286-BASED LAPTOPS: SUMMARY OF FEATURES 


(Products listed In ascending price order) 


” 80286-BASED LAPTOPS 


GRiDCese Mitsube HP Vectra Toshiba Zenith 
1520 Ninja-12 LS-12 T1600 SupersPort 286 
POWER 
Charge time (hours) 12 6 8-12 6-8 8-12 
Voltage 10.8V 12V 12V 7.2V 12V 
Amperage 1.7A 4A 4A 2A 4A 
120/240V power supply e e e e e 
Car battery adepter Optional ie] Oo Optional Oo 
Battery conservation Screen and hard Backlight and Battery Watch; screen, Backlight and Screen, hard 
techniques disk shutdown hard disk shutdewn hard disk,andmodem harddisk shutdown. _— disk, ports, and 
shutdown AutoResume mode, CPU shutdown 
CPU sleep mode 
vO AND EXPANSION 
External displays supported CGA MDA, double-scan Double-scan CGA MDA, CGA, EGA Double-scan CGA 
by bullt-In video hardware CGA, EGA 
Ports Serial, parallel; Serial, parallel, Serial, parellel; Two serial, one Serial, parallel, 
extemel keyboard, external floppy extemal floppy perellel; external external floppy 
external floppy disk drive, disk drive, floppy disk drive, disk drive, 
disk drive, expansion bus, expansion bus, expansion bus, expansion bus, 
expansion bus, 9-pin RGB 9-pin RGB numeric keyped, numeric keypad, 
9-pin RGB 9-pin RGB 9-pin RGB 
Slot type Two ROM sockets _ Proprietary slot None Two for 2MB None 
for modem memory cards. 
proprietary slot 
for modem, pro- 
prietary internal 
expansion slot 
STANDARD SOFTWARE 
Disk-based programs None EMS driver, Top DOS 3.3, HP DOS 3.3, disk DOS 3.3, EMM. 
Brass Executive utilities (disk cache, keyboard RAMdisk utility, 
cache, setup. accelerator, 2Cache 
terminal), screen accelerator 
GW-BASIC 
ROM-based programs None Setup None None None 
OPTIONS 
Math coprocessor 80287 80287 800287 800287 800287 
Modem (bps) 2,400 ($595) 2,400 ($230) 2.400 ($449) 2,400 ($349) 1.200 ($299), 
2.400 ($499) 
Cerrying case $60 $61 $99 $89 $59 
_ Editor's Choice @—Yes O—No 
MHz if necessary for software compatibil- and two serial ports. There are also ports TWO BATTERIES 


ity. The standard IMB of RAM operates 
with one wait state and can be configured 
as conventional memory, extended or LIM 
3.2 expanded memory, virtual memory, or 
hard RAM. You can also add memory on 
optional $1,299 2MB cards, two of which 
can be accommodated for a system maxi- 
mum of SMB. 

Standard equipment includes a 
1.44MB 3'-inch floppy disk drive, a 27- 
ms., 20MB hard disk drive, one parallel 
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for an external 5/-inch floppy disk drive, 
an RGB extemal monitor, and a numeric 
Keypad as well as a socket for an optional 
extemal expansion chassis. The expansion 
chassis is a good concept in general, but 
Toshiba’s version of the concept is a $999 
box that has five XT-compatible 8-bit slots 
and requires a $199 interface board. Un- 
less you really need to run a specific 8-bit 
card, the expansion chassis sounds like a 
good option to pass up. 


There’s room for two batteries (one is 
standard, the second costs an additional 
$129), a Toshiba proprietary expansion 
card, and a slot for a built-in modem. A 
modem is not standard, but Toshiba has 
two 2,400-bps Hayes-compatible modem 
options, a $399 model that fits in the ex- 
pansion slot and is easily user installable, 
and a $349 model that fits in the dedicated 
modem slot but requires dealer or factory 
installation. If you’re going to go with a 





Compaq 


SLT/286 {TC 286 CAT 

3 10 

12V 12 

24A : 2.3A 

e e 

le) 3 e 

Sereen, hard; Backlight and 

disk, ports, and hard disk 

CPU shutdown shutdown 

VGA “MDA, CGA, EGA 

Serial, parallel; Serial, parallel; 

external floppy external 

disk drive, floppy disk or 

expansion bus, tape drive, phone, 

VGA video 

None One full-length 
16-bit 

Compaq EMM. disk DOS 3.3, EMM. 

cache, power Mirror It, print 

conservation, spooler 

RAMadisk. screen 

saver, setup 

None None 

800287 80287 

2,400 ($599) 1,200 (included) 

$89 Included 


Toshiba modem, the better idea is to go 
with the intemal! version so that you can 
use the expansion slot for other purposes, 
such as Toshiba’s new Ethemet network 
card. 

The overall size of the T1600 is 3'/s by 
12'/s by 12% inches (HWD). Even with an 
optional second battery, the combined 
weight is only 12.6 pounds. 

The T1600 comes standard with a spe- 
cial version of MS-DOS 3.3 as well as a 
slew of other programs, including a disk- 


A COMPUTERS i 
80286-BASED LAPTOPS 





The Toshiba 
T1600 makes on- 
the-road operation 
a breeze. The two 
front-accessible 
compartments hold 
two intemal 
rechargeable nickel 
cadmium batteries 
to extend battery 
lite. A machine 
configured with 
1MB of RAM and a 
20MB hard disk 
costs $4,999. 


caching program, a screen accelerator, a 
keyboard accelerator, and a printer spool- 
er. There’s also a built-in pop-up window 
program that tells you how much battery 
power is left in either of the two possible 
installed batteries and information about 
several resettable system-convenience pa- 
rameters, including computer speaker 
off/on, audible battery alarm, intemal mo- 
dem off/on. It also tells you whether 
AutoResume Mode, CPU Sleep Mode, or 
hard drive or screen backlighting power- 
off battery-conservation modes are en- 
abled. A user manual and DOS manual are 
both on-disk, written in a hypertext cross- 
referenced fashion; both on-line manuals 
are informative, easy to use, and good ex- 
amples of a hypertext application. 
AutoResume Mode, when enabled, lets 
you turn off your computer without exiting 
your current application. The T1600 uses 
an intemal backup battery power to main- 
tain the system’s memory until the com- 
puter is powered up again. The intemal 
battery is able to hold onto the memory for 
quite a long while, because the system’s 
CMOS memory chips need power only in- 








Toshiba T1600 

Toshiba America Inc., information Systems 
Division, 9740 trvine Blvd, irvine, CA 92718; 
(800) 457-7777, (714) 583-3000. 


Liat Price: With 1MB RAM, 20MB hard disk, 
1.44MB 3'2-Inch floppy disk drive, DOS 3.3, 
$4,999. 2MB RAM upgrade, $1,299; expansion 
chassis with card, $1,198; carrying case, $89. 
in Short: Toshiba's first 286 
laptop is a winner. The EGA-resolution screen is 


fight places. Battery 
othenmee, this 11.6-pound unit is an aggressive 
competitor. 
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termittently—perfect conditions for a 
small battery. A second intemal battery 
maintains the clock and calendar, system 
configuration, and the settings for the pop- 
up window. 

The T 1600's screen is a pleasure to use. 
The backlit supertwist LCD screen is EGA 
compatible, with a maximum resolution of 
640 by 400 pixels. The display color is a 
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Outstanding Quality 


PC BRAND Chosen #1 For Customer Service and Support. 


"PC BRAND is the LL Bean of the personal computer mail order...PC BRAND wants 
no unhappy customers, and it's service and support policies help to insure that." 


-Personal Computing’s 10 Best Mail Order Companies, Feb, 1989 


xa) BRAND 


Your BestChoice 
for QualitySystems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 





-PCV20AD-II $559» 


15 MHz Throughput in an XT. Norton SI 4.0 
512K, 360K Drive, 84-Keyboard 


Standard System Features: 
° 10MHz Nec V20 CPU with 1.5 times the power of the 8088! 
¢ 512K RAM standard. Expadable to 640KB 
¢ One 360K Floppy Drive * 84-key AT Style Keyboard 
© 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 
© AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 
Accomodates up to 4 HH Mass Storage devices 
® Set-up & Operating instructions. 


Standard Pre-Built Configurations: 


PCV20 AD-II With 512K, Hard Disk Drive, Monitor & Video Card 
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PC BRAND 286/12 $875 
Now Using C&T 
“Neat” Chip Set 
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12 MHz Clock, Zero Wait Operation, 
Norton SI 15.3 «Landmark™ Speed 16MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 





Standard System Features: 

© 80286 Processor Operating at 12MHz with Zero Wait States 
delivering 16MHz Effective Throughput 

° 512K RAM expandable to 4MB on the System board using 
256K and/or 1MB 100ns RAM 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller 

© Enhanced 101-key AT Style Keyboard 

° High Capacity System Power supply 

© Real Time Clock /Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

* Phoenix BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

© Built-in System Board LIM 4.0 EMS hardware drivers 

© User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

8 Slot motherboard design (6 16Bit & 2 8Bit) 

© Small foot print case with 5 Disk Drive bays 

Options: 

© Full size 5 drive case ¢ Factory Installed RAM Upgrades 

¢ Custom configurations w/Name Brand peripherals of your choice 

¢ Compaq® Style LCD or Plasma Portable 

° Full or Mini Size Tower® Case 


Standard Pre-Built Configurations: 


286/12 With 512K, Hard Disk Drive, Monitor & Video Card 
ae 

11MFM 11MFM 11 MEM 

[| sins | sisaa_ | sisss 
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Unbelievable Price 





PC BRAND 286/20 $1099 






Ideal Novell Server! 





=a 


20 MHz Clock, Zero Wait Operation 
NortonSI 20.4 «Landmark» 25.9muz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

® 80286 Processor Operating at 20MHz w/Zero Wait States in 
interleave mode delivering 26MHz Effective Throughput 

® 512K RAM expandable to 4MB on the System board using 256K 
and/or 1MB 100ns RAM 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

® 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

© Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with S Year Battery 

© 80287 Co-Processor Support 

© Phoenix BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

© Built-in System Board LIM 4.0 EMS hardware drivers 

© User configurable I/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

© 8 Slot motherboard design (6 16Bit & 2 SBit) 

* Medium foot print case with 5 Disk Drive bays 

Options: 

© Full or Min: Size Tower ® Case ¢ Factory Installed RAM Upgrades 

® Custom configurations w/Name Brand peripherals of your choice 

« Compaq® Style LCD or Plasma Portable 


=a 





Standard Pre-Built Configurations: 






286/20 w/512K, Hard Disk Drive, Monitor & Video Card 





320-1 Saat 
DI 
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PC BRAND 386/SX-20 $1099 








20 MHz Clock, Zero Wait Operation 
NortonSI 23.0 «Landmark» 23.5MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© 80386SX Processor Operating at 20MHz delivering 24MHz 
Effective Throughput 

@ 512K RAM expandable to 8MB on the System board using 256K 
and/or IMB 80ns RAM 

© ].2MB 5.25" or 1.44MB 3.5” Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

© Enhanced 101-key AT Style Keyboard 

* High Capacity 200 Watt System Power Supply 

Real Time Clock/Calendar with S Year Battery 

© 80387SX Co-Processor Support 

© Phoenix BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

© 8 Slot motherboard design (6 16Bit & 2 8Bit) 

© Medium foot print case with 5 Disk Drive bays 
(Shown with optional Mini Size Tower ® Case) 

Options: 

© Full or Mini Size Tower © Case ¢ Factory Installed RAM Upgrades 

© Custom configurations w/Name Brand peripherals of your choice 

¢ Compaq® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 










386SX-20 w/S12K, Hard Disk Drive, Monitor & Video Card 
See || as [a 
1:1 MFM. 1.1. RLL 1.1 ESDI 
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TURN PAGE FOR MORE PC BRAND SYSTEMS... 





FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 


To Order Call 1-800-PC BRANI Ds. 


(Call 1-800-722-7263...In Hlinois, Call 312-226-5200) FAX#312-226-6841 pcmsi3 





PC Brand, Inc, 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. Open Monday thru Friday: 8am to 6pm Gee == a= 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 
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azing Performance 


"Faster Than a Speeding Bullet!" 


GeMAUVaN SHIGE’ Cover Story Nov, 1988 


"PC Brand offers the best low cost alternative around" 
-PC Magazine's Editors Choice Feb.14, 1989 








PC BRAND 386/20 $1895 PCBRAND 386/25 $2250 























—— Ww 
25 MHz Clock, Zero Wait Operation 
20 MHz Clock, Zero Wait Operation Norton SI 28.3 eLandmark Speed 35MHz 
Norton SI 24 » Landmark Speed 30MHz Norton SI 30.5 « Landmark Speed 43.5 w/Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: Standard System Features: 
¢ Intel 80386 Processor Operating at 20MHz with Zero Wait States in ¢ Intel 80386 Processor Operating at 25MHz with Zero Wait States in 
interleave mode delivering 30MHz Effective Throughput interleave mode delivering 35 to 44 MHz Effective Throughput 
© 1024K RAM standard expandable to 16MB via 32Bit RAM boards © 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or IMB 100ns RAM using 256K and/or IMB RAM 
© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive © 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 
¢ 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, ¢ 1:1 interleaving Dual Hard Drive /Floppy Drive controller, 
977.6 KB/SEC Caching Controller w/ESDI Configurations 977.6 KB/SEC Caching Controller w/ ESD! Configurations 
Enhanced 101-key AT Style Keyboard ¢ Enhanced 101-key AT Style Keyboard 
High Capacity 200 Watt System Power Supply ¢ High Capacity 200 Watt System Power Supply 
* Real Time Clock/Calendar with 5 Year Battery ¢ Real Time Clock/ Calendar with 5 Year Battery 
© 80287, 80387 or Weitek Co-Processor Support © 80287, 80387 or Weitek Co-Processor Support 
* Phoenix BIOS with full MS/DOS, OS/2, XENIX, ¢ Phoenix BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility NOVELL, 3COM and PCNET compatibility 
¢ User configurable 1/O timing permitting compatible operation ¢ User configurable 1/O timing permitting compatible operation 
with older peripherals or faster ]/O for newer devices with older peripherals or faster 1/O for newer devices 
¢ 8Slot motherboard design (6 16Bit & 2 SBit & 2 32Bit) ¢ 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 
¢ Medium foot print case with 5 Disk Drive bays © Medium foot print case with 5 Disk Drive bays 
Options: Options: 
© Full or Mini Size Tower © Case ¢ 8MB 32Bit RAM Card Upgrade © 32KB Cache Processor ¢ Weitek Co-processor ¢ Tower ® Case 
¢ Custom configurations w/ Name Brand peripherals of your choice ¢ Custom configurations w/Name Brand peripherals of your choice 
¢ Compaq® Style LCD or Plasma Portable ¢ Weitek Co-processor ¢ Compaq® Style LCD or Plasma Portable e 8MB 32Bit RAM Card 
Standard Pre-Built Configuration: Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor & Video Card 
ase | te [tea [ieee [rime | tesa | es | Bess Ries ee rn 
| Mono | sz4so | $2599 | $2730 | s2e%6 | s3700 | s4423 | 
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Exceptional Support 


386/33 CACHE —— $2799 [x4] BRAND 


Worlds Fastest 
Se YourBestChoice 
=< forQuality Systems 
Toll-Free Support 
Toll-Free Service 
—— Free Freight 
BE Sas Th 5-Year Warranty 


33 MHz Clock, Zero Wait Operation — 
Norton SI 45.9+ Landmark 52.5 MHz w/32K Cache LCD PORTABLES from $1670 


Norton SI 45.9+Landmark 53.4 MHz w/64K Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 






EeNY 


| 
| 
| 
All 





cunts 286 & 386 Systems 
tandard System Features: : c 
* True 33 MHz INTEL 80386-33 CPU operating with Zero Wait States 912K,1.2MB Drive, 
Delivering up to 53.4 MHz Effective Throughput Combo Controller, 
* 32KB 20NS 4-Way VLSI Cache Standard 64KB TTL Version Optional Backlit Display 


* 1024K RAM Standard Expandable to 16MB 





© 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive q . 
° 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller, 7 — 
977.6 KB/SEC Caching Controller w/ESD1 Configurations Tibapibidiiee aie 
e Enhanced 101-key AT Style Keyboard : ae R! ’ 
* High Capacity 200 Watt System Power Supply All feature: 
* Real Time Clock /Calendar with 5 Year Battery * 640 x 400 Backlit Supertwist LCD by TOSHIBA 
© 80387 or Weitek Co-Processor support (EGA Plasma version w/16 Grey Shades Available) 
* AMIBIOS With Full MS/DOS, 0S/2, XENIX, NOVELL, 3COM s Mopanre plicit a ea mpereriy madesy Esa) Sina) 
and PCNET compatibility ° External Monitor Support. External Keyboard Port. 
© 8 Slot motherboard design * 5 expansion slots (3 long, 3 short) * 86-key keyboard. 
° Full size case with 5 Disk Drive bays * Accomodates two 5.25” or 3.5" Floppy /Hard Disk Drives 
(Shown with Optional Full Size Tower ® Case) * 200 Watt 112/220 Autoswitch Power 
Opti ans ¢ Serial, Parallel, Game Port, Clock /Calendar Standard 


* Custom configurations w/Name Brand peripherals of your choice 
* Weitek Co-Processor * Tower® Case * Factory Ram Upgrades 


Standard Pre-Built Configuration: 











Portable System Processor and Drive Options 


apa ees 386/20 


$1670 $1970 = 
$1979 $2909 
SSeS 


er ee 
JHB | ssa00 | sssn0 | ssz00 | sion 


Standard Pre-Built Configuration: 


386/33 With Hard Disk Drive,Monitor & Video Card 


“Drives |40MB-25MS | 7IMB-I8MS | 110MB-25MS | I50MB-1eMS]320MB-16MS}640MB17MS 
Video 1:1] MFM V1 RLL 11 ESDI T1esDI T:ESDI 11MFM 
| Mono | $3498 | $3629 | sas05 | sa649 | $5322 | s7022 








EGA | $3892 | $4023 | $4259 | 5049 
ae = a sS $5249 


NGA/Mono | $3728 | | $3859 | | $1125 | 





*386 Systems come with 1024K. + Norton S] 3.0 
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Shop PC Brand Today. 


LAPTOP COMPUTERS* | [MODEMS __ ~| | DISKDRIVES) 


TOSHIBA 
1000; 512K, 80C88, 1 FID .......ss0uscsserecssnessereerneeeee DLTO 
1600 BACKLIT, 80C86-12, IMG, 20MB HD,FDD ...3240 


1200HB; BACKLIT,1MB, 20MB HD,FDD ~........ 2445 
3100E GAs PLASMA 80C86-12, MB, 20MB HD, FDD ....... 2805 
3200; EGA, 80286-12, IMB, 40MB HD, FDD .......... 3595 


5200/40 VGA, 80386-20, 2MB, 40MB HD, FDD, ...6115 
NEC 


MULTISPEED HD ccecscccccscsssssesceneeesescosens 2050 
ULTRALITE W/1MB .....ecsssccssereeeesecsnesee Call 
MITSUBISHI 


MP286L-220; 80286, 20MB HDD, FDD ....$2439 
Call on New NEC & TOSHIBA Models 


_MONITORS* —_ 







NEC 

Multisyne 2A 14" (800x600) EGA VGA .$499 
Mulltisyne GS 14” Mono .....ccssscseseesseeeenees 249 
Multisync 3D 14” (1024x768) EGA/VGA ..679 
Multisyne Plus 15" (960x720) .....-s-ssseeeseee: 895 
Multisync XL 19" (1024x768) ......cscsseerss 2250 
MAGNAVOX 

12" Amber TTL Monochrome .......s00000 

14" VGA Paper White Flat Screen ........ 

13" RGB (640x200) Color .......s000 

13" EGA (640x400) Color....... fern 

14" VGA (640x480) .31DP Color..........00e 
PRINCETON GRAPHICS 

Max 15 15" Multifreq. Monochrome ......249 
Ultra 16 16" Multifreq. EGA/VGA.......... 879 
Ultrasync 14” Multifreq. EGA/VGA.......520 


PRINCETON PUBLISHING LABS 
Multiview 15" Full Page Monitor w/adapt...890 
SEIKO 


CM1430 14" (1024x768) Multifreg ........ $595 
MITSUBISHI 

XC-1410 14” EGA (640x350) .....scssccssssnees $369 
AUM-1381 Diamond Scan .... es 


HL6605 15" CAD Monitor 
HL6905 19" CAD Monitor 
SONY 

CPD1304 14” .25DP(1024x768) Multiscan .$689 





CPD1320 13" (640 x 480) VGA .....ccccssseseee 485 
ZENITH 
ZCM-1490 Flatscreen Enhanced ........... $619 





=... Free! i | 


A 


See ee ey ee 








PC BRAND 100% Hayes Compatible! 
1200 Baud Internal w/Bitcom 





1200 Baud External ........ssescssseeee 

2400 Baud Internal w/Bitcom sae 
2400 Baud External ........:cssccsssccssossesseecees 
HAYES 

1200/2400 External.........scsccscsssseeee 

ATLL. 

2400ETC Internal Modem w/MNPS5 .....165 
US ROBOTICS 

Courier HST/9600 .....cscscsccsscesssesseseseeese $599 
Courier V.32 9600 Baud Ext.w/MNP5 ..889 
Courier HST Dual Standard Modem......995 





TAPE BACK-UP 


SPECIAL _ 


“Uses DC2000 Series Micra Cartridges ’ 
__~*When used with CMS Backup Software | 





_ VIDEO CARDS 


ATI 
EG AGW ONGET: cisssscseascsecseseroscsscscvessssecceseces $229 
WGC WON ebieccsccseccssssevsvecce cases scsosssssessasers 329 
NEC 


PARADISE 
Autoswitch 480 EGA ......sscssccssesssssnseesseee 
VGA F ..sscsscscsssossenensensensencsnscnsaneneesneacensenscanes 
VGA+ 16 16 Bit Version NEW . ab 
VGA Professional .......s.cssscssscsesscsseseeseaneens 
PC BRAND 

Mono Graphics w/Printer Port .......00 
Color Graphics w/Printer Port .......csse0 49 
EGA (640x480) Autoswitch ....... 










VGAGIGIBitincescscsccsasccecacascssacsssescveetcssstasoncoves 299 
VIDEO SEVEN 

VEGA DELUXE .....cscssssssecssssossseneosensesesees 
VEGA VGA .......008 
FASTWRITE VGA..... erp ee 
VRAM VGA ..sssssssscssssssnseesescosscsreceseesceeconens 
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FLOPPY DISK DRIVES: 


360K 5.25" HH Black ....csssscsssessssseseseeessees 
720K 3.5" HH w/5.25" Mounting .. aes 
1.2MB 5.25" HH Grey ...ssccsccsssssssescsssasssceee 
1.44MB 3.5"HH Grey w/5.25" Mounting 95 
PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/PS/2 Ext.Floppy ......5199 





Largest Capacity, 
_ Half = Dri 





HARD DISK DRIVES: 

SEAGATE 

20MB 65MS $1225 w/XT Controller ...$259 
20MB 35MS $T125 w/XT Controller .....299 
ZOMB 35MS'STIQS \. scccscissescossscossssesooseresscees 245 
30MB 65MS ST238 w/XT Controller .....285 
30MB 35MS ST138 ......cecccssssssoeererssecsrereceree 310 
30MB 35MS $1138 w/XT Controller .....355 
40MB 40MS ST251 ..... Sais 

40MB 28MS $T251-1 . Seas 
4OMB 24MS ST151 ....ccscscsesssscssecsceres 
80MB 28MS ST4096 Full Height 
MINISCRIBE 

40MB 61/40MS M3650 ......ccccccsosesscecoreeee $319 
40MB 25MS M3053 
71MB 22MS M3085 
150MB 16MS M3180E ESDI 1/2 Hgt! .1295 
320MB 16MS M9380 ESDI FullHeight . 1550 
640MB 16MS M9760 ESDI Full Height 3400 
PRIAM 

130MB 20MS ID130AT Full Height ...... 1395 
132MB 20MS 1D130PS INT. for PS/2 ...1450 
160MB 28MS ID160EC ESDI w/CNTRL 1650 
230MB 25MS P230R2 RLL Full Height 1495 
330MB 20MS ID330PS INT. for PS/2 ...1895 
330MB 20MS ID330EC ESDI w/CNTRL .2250 
IOMEGA 

B120I Single 5.25" 20MB Int. ....sssssssesees $765 
B220 Dual 5.25" 20MB Ext. ....... Fe 
B1441 Single 5.25" 44MB Int... 
B244X Dual 5.25" 44MB EXt........cccsceoseeee 


If the drive you require is not listed here please 
contact our sales department for a quote! 


| TAPE BACKUPS | 


60MB Archive Int. or Ext. w/Cntrl. ....$590 
60MB Maynard Maynstream Portable ..889 
60MB Maynard Maynstream for PS/2 ..889 
40MB Irwin Internal 
80MB Irwin Internal 
150MB Archive Internal .........cssccscsssesseee 925 
150MB Maynard Maynstream Port. .....1395 
2.2GB Maynard 2200HS 8mm Drive ....4350 

















save Time. Save Money. 


SCANNERS/DIGITIZERS 


Complete PC Handscannet.......... 
Complete PC Half Page Scanner. 
Complete PC Full Page Scanner 
Diamond Flower HS3000 Hand Scan ...185 
Hewlett Packard Scanjet Plus 




















Microtek MSF300G vssssscssssesesssssesssececers 

Microtek MSF300Q w/64 Grey Level ...... 1495 

Summasketch 12X12 ....csssssvssrsrsssssssesseees 378 

Summasketch 12X18 ....csssscsssssssssseesoseeses 635 
PRINTERS* 

EPSON 


LX810 180/30.....189 LQ510 180/60.......329 
FX850 330/88....Call FX1050 264/54.....Call 
LQ850 330/88...Call LQ1050 330/88....Call 
LQ950 264/88...Call LQ2550 400/108..Call 
BROTHER 

HLS8E Laser Printer .........ssssssseossseerssessees 1875 
DICONIX 

150Plus 150/50..315 300WP 310/73 .....479 
HEWLETT PACKARD 

Deskjet Plus.....690 Laserjet II...........1720 
Font Cartridges Call MemoryUpgrades ... Call 
Laserjet 11D Duplex Laser Printer ....... 2995 
NEC 

P2200 170/55 ....345 P9XL 400/140 ....1030 
P5200 265/90 ....530 P5300 Wide .......... 675 
LC890 Laser ....3190 LC890XL Laser ..4495 
OKIDATA 

ML320 300/62 ..345 ML321 300/62 .....479 
ML390 270/90 ..475 ML391 270/90 .....655 
ML393 450/120 995 ML393C 450/1201069 
PANASONIC (New Models Listed) 

1180 192/38.....$189 1191 240/48.......... 245 
1124 192/63....... 339 1592 220/38 ......00 419 


1595 290/51....... 469 1524 240/80 .....20.. 545 
TOSHIBA 
321SL 216/72....479 341SL Wide Carr .615 


351SX 360/120..949 Express 311 .......06 399 





$339 





PC BRAND- YOUR 
#1 LAN SOURCE ! 


Call for Custom Config urations 


| NOVELL NETWORKING | 






NOVELL 

4 User ELS 286 Level 1 ....scscssssssssscessseare $479 
8 User ELS Level lI .........sccccssssssssssssseceseeee 939 
Advanced Netware 286 V2.15 .........0000 1850 
SFT Netware 286 V2.15 00008 .». 2850 
Disc Coprocessor Board ......ssssssssssssssenese 379 
NE2000 Ethernet File Server Board ........ 399 
NE1000 Ethernet Card ........ssssssssssssrsssseee 299 
TIARA 

Lancard/E 16 Bit Ethernet board.........0.000+ $369 


Lancard/E 16 Bit Ethernet board for PS/2....369 
Lancard/A 8 Bit 1/2 Slot Arcnet board........ 125 
Lancard/A Arcnet board for PS/2.......ssssse0e 
Lancard/E Twisted Pair EthernetCard 
8 Port Active Hunbb..........cccccsscsecsccessesereeseees 
4 Port Passive Hub........csssscecssssssenrsseseessoved 


GATEWAY (PC Magizines Editors Choice) 
G/Ethernet AT 
GYNET csssecosasss 
G/Ethernet for 
WESTERN DIGITAL 

Ethercard Plus w/Boot Rom Socket......$269 
Ethercard + twisted pair ethernet board.......319 
Ethercard+A for PS/2 ......scssscssssssensoreee os 
Starcardt ....cceccsecsssescesteetsccesoeees 
Ethercard+ w/ Novell Drivers 
STANDARD MICRO 
ARCNET Passive Hub ....ssssssscsceccecsseeeres $72 
ARCNET Active Hub .........cscsssssssesscecesees 359 
PC130 ARCNET BOARD Now EGA compat 135 
PC260 TWISTED PAIR ARCNET CARD130 
PC500-WS 16 Bit Work Station Board ...389 
PC550 16 Bit Twisted pair Arcnet Card Call 
PCS500-FS 16 Bit File Server Board.......... 479 


ELGAR 


1DS1100 1000 Watt UPG.........cccssssssssssooee Call 
SFT LAN SYSTEM Software w/cable.......Call 












ix@) BRAND’ 


Free Freight 


30-Day Money-Back 
uarantee 


Toll-Free Service 
and Support 


No Credit Card 
Surcharges 


We carry over 10,000 different name brand 
products, Call for prices on products not listed 


FAX MACHINES/CARDS | 


SHARP 

FO220 ...scsssesesesere 859 FO330 ......ccsceseceee 1095 
QUADRAM 

JT FAX PRO96..359 JT FAX 9600......... 549 
MURATA 

M1200 ......sssersere 679 M1600 .......sesersveees 825 
COMPLETE PC 

4800B FAX .....00. 249 9600B FAX .......0-0. 399 





AST Rampage 286 W/512K .....ssssecrsseees 395 
DIGIBOARD Smart 8 Port Serial Card ......Call 
INTEL Aboveboard Plus w/512K ......... 419 


INTEL Aboveboard Plus I/O 512K ....... 469 
INTEL Inboard 386 for PC w/IMB........ 595 


INTEL Inboard 386 AT .......sssecccsesseveonee 859 
PC BRAND 
1/O+l] For AT’s Ser/Par/Game ........0+ $45 


I/O+l1 For XT’s Ser/Par/Game/ Clock ...45 


*Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 


To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 


Sm = 


PC Brand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6 pm Central Time. VISA, et 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV  PCM813 


CIRCLE 311 ON READER SERVICE CARD 


Built ; 
Using 1-2-3 


Customized 
By Baler” 


Make the perfect package even better. Baler 
quickly turns Lotus® 1-2-3 applications into 
stand-alone programs run directly from DOS. 
These “baled” programs do everything your 
original application did, and a whole lot more... 


4 


Tamper Proof Your Work 
Baler makes formulas and macros invisible 
and unchangeable. 


Speed 3 Your Calculations 
Baled programs run faster than your original 


Pick Your M Menu Styles 
Changing menu styles is just one of the ways 
you can customize your spreadsheet. 


All This And More From 

The Industry Standard. 
Don't trust your spreadsheets to anything 
less, We set the standard with the industry's 
first spreadsheet compiler in 1984. 


Baler Works. Guaranteed. 
Backed by a 30-day money back guarantee, 
$495 Baler allows you to make as many copies 
of your baled program as needed. To order, call 


1-800-327-6108 


lite Baler 


SPREADSHEET COMPILERS 


Baler Software Corp., 2300 N. Barrington Rd. 
Hoffman Estates, IL 60195 
312-490-5325 FAX: 312-884-9423 
*Ed. Choice 4/26/87 


<. Copyright 1989 Baler Software Corporation All nghts reserved. 
Baler 1s a trademark of Baler Software Corporation. 
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Floating-Point Calculation Elapsed Time (seconds) 


Extended Memory Elapsed Time (seconds) 


80286-BASED LAPTOPS 





ae BENCHMARK TESTS: 286-BASED LAPTOPS 


The Compaq SLT/286 is the laptop of the hour 
with its dazzling VGA screen, innovative design, 
and impressive disk performance. 


PROCESSOR AND MEMORY BENCHMARK TESTS 


80286 Instruction Mix Elapsed Time (seconds) 


The 80286 Instruction Mix benchmark 
test times a series of tasks specific to 199 
the 80286 chip. Since this test shows 

how the CPU operates inthe contextof75 
the bus, processor, system memory, 

and motherboard architecture, a faster 59 
time means better overall computer | | 
performance. 25 


(ll 


7.01 6.12 6.04 5.99 5.13 = §.02 


WORST 








The Fioating-Point Caiculation 

Without Coprocessor benchmark 30.0 
test sets up a floating-point emulation 
program in RAM and then exercises 22.5 
the processor and tests RAM access 
speeds during floating-point 15.0 
calculations. 


WORST 


75 


0 





28.01 24.22 23.82 23.73 22.13 22.06 22.54 


Conventional Memory Elapsed Time (seconds) 


The Conventional Memory 

benchmark test measures the read/ 1.0 
write speed of the first 640K of 

memory. Slower relative times can 0.75 
indicate the presence of memory wait 
states or memory chips rated at 05 
slower access speeds. 


WORST 


0.25 





1.04 0.88 0.87 0.87 0.94 0.93 0.94 





The Extended Memory benchmark 
test times the read/write speed of 40.0 WORST 
extended memory found in 80286- or 
80386-based computers. The test 
switches the processor into protected 
mode to function and then back to 
teal mode using BIOS calls. 





BEST 


NWA NA 5.6 33.67 32.69 t8.68 NA 
Pee ial a |! 
oe CO, Se oh fot of 

se ot po oe SNP gh 
KOT Kea <3 eyo on 
aa 


N/A—Not applicable: this computer does not support extended memory. 
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80286-BASED LAPTOPS 


Allof the battery-operated 286-based laptops 
fested in this roundup are advertised as 12-MHz 
machines, except for fhe 10-MHz GRiDCase 
1520. Although the Compaq SLT/286 and ITC 
CAT 286 are both rated af 12 MHz, in our NOP 
benchmark tests (the results of which are not 
shown) they displeyed times indicating 11.8-MHz 
and 11.2-MHz operation, respectively. Compaq 
explains that this discrepancy is caused by a 
tetresh delay used fo maintain 100 percent bus 
compatibility. This wait state allows the processor 
to finish e 12-MHz operation before ettempting any 
¥O on the 8-MHz bus (such as accessing the 
external floppy disk drive). 

ITC takes e slightly different approach, ectuelly 
toggling the CPU speed to 8 MHz when performing 
1/0. This methodology is slightly iess efficient then 
Compag’s; because the bus and CPU run at two 
separate speeds, the ITC comes in just behind the 
Compag in ferms of performance. Both fhe ITC 
and Compaq mechines run their memory et 12 
MHz, and their performance times are one par 
with that of the Toshiba T1600, 

While ifs CPU times are not at the head of the 
pack, fhe Compaq SLT/286 makes up ground with 
the festest hard disk and display of all the review 
units. The 40MB hard disk in the SLT/286 employs 
a 1:1 interleave, with e rated deta-transfer rate of 
12 megabits per second. Combined with e 16-bit 
VGA adapter driving whet is arguably the finest 
display available on e laptop today. this disk 
makes Compag the overall performence chemp of 
the current battery-powered 286 competitors. 

Battery run times range from 41 minutes for the 
GRiDCese 1520 to elmosf 4 hours for fhe Zenifh 
SupersPort 286. The key difference among the 
machines is the battery retings, with the Zenith 
sporting a 12-volt 4-amp/hour battery peck while 
the GRID has only a 10.8-volf 1.7-emp/hour 
battery. Because of the difference between the 
battery capacities, the reletive performence of fhe 
batteries has been omitted from the composite 
view. 






Relative Times A 
{Compaq SLT/286 = 100) ys 
Jy 7 


PROCESSOR, MEMORY, AND DISK 
BENCHMARK TESTS: COMPOSITE VIEW 


DISK BENCHMARK TESTS 
DOS File Access (Small Records) 


The DOS File Access (Smell 
Recorda) benchmerk test times disk 
throughput as a result of mechanical 99 
disk drive speed, herd disk controller 
function, and bus speed, The test is 
performed without softwere disk 

caching, Fast times are advantageous oa 
for progrems thet work with meny 

short sagments of deta. 200 


Elapaed Tima (aeconda) 





WORST 











Recorde) benchmark test times disk 


throughput as e result ot mechenical 200 worsT 
disk drive speed, herd disk controller 
function, end bus speed. This test 150 
minimizes the effect of small herdwere 
caches on disk: subsystem perfor- 100 
mence. Itis performed without software 
disk caching. Fast times are advan- 50 
tageous when large files are loaded. 
0 ST 


11.28 9.65 5.98 13.73 14.94 11.99 19.59 


BIOS Disk Seek 


The BIOS Disk Seek benchmerk tesi 
Measures mechanical track-to-Ireck 
disk drive eccess times. Fast times 
are helpful with programs such as 
databases, which often store andmust 75 
later find data in many separate pleces 

on a drive. 150 





WORST 


75 














(CONTINUES) 
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Craig Bruce—a mannequin dealer 
in Oakland, California—is normally far too busy 
to spend hours on his desktop publications. 
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Normal people can't function with their heads 
stuck in a manual, so we developed a publishing 





program that hardly needs one. MANNEQUINS 


Normal people expect to see on 





paper what they saw on the screen, 
so we included Bitstream Font- ; 
ware™and full WYSIWYGdisplay. 5 


Normal people can be graphic designers neal 
usually aren't, so we provided the features most 
people need, not what they don't. 


Normal people have higher standards than 
budgets. Our program earned the name Finesse 


i and costs only $179. 
% — ¢, Fach program 
comeswitha ~2) — savings coupon 


for the Logitech Mouse and ScanMan hand- 


held scanner. f | N F § § F 
_ 


For your nearest Finesse dealer, call: 


_ = di as. 


é Oras 
: x ie 4 ov x i 
In California: D > 
800-552-8885 
In Europe: & 
++41-21-869-96-56 
‘System requirements. 1BM PC XT AT or 
PS/2,640 RAM, hard drsh, virtuality any 5 
printer Compatible with allgraphicsstand- + From ordinary to spectacular. 
ards, and major ward processing and 


graphics programs. Every time. 
Fontware 's a trademark of Bitstream In CIRCLE 182 ON READER SERVICE CARD 







__ COMPUTERS 
80286-BASED LAPTOPS 


BENCHMARK TESTS: 286-BASED LAPTOPS 





Direct to Screen Elapsed Time (seconds) 


The Direct to Screen benchmark 
test indicates the speed of the video 19.9 
adapter memory. Good scores 


WORST 
indicate that information can get to 75 
the screen quickly, particularly tor 
progrems that avoid the computer's 50 
BIOS and go directly to the screen. 
25 
0 EST 


484 617 1.09 199 621 84 623 


Video BIOS Routine with Scrolling Elapsed Time (seconds) 


The Video BIOS Routine with 

Scrolling benchmerk test measures 10.0 
how fast the video adapter can scroll 

the screen, moving the display upone 7.5 
line at e time. Good performance is 

helpful for scrolling through word 50 
processing or spreadsheet files. 





WORST 





5.67 7.43 1.98 3.78 593 7.64 5.89 


Video BIOS Routine Without Scrolling Elapsed Time (seconds) 


The Video BIOS Routine Without 


Scrolling benchmark test measures 199 WORST 
how quickly the BIOS on the video 

adapter writes text data to the 75 

screen. Fast video writing helps with 

programs that show full or partial 50 

screens of data without scrolling the 

screen. 25 






24 198 252 2.0 


Battery Rundown Times Elapsed Time (minutes) 


The Battery Rundown performance 
test involves teletyping five screens — 259 9 BEST 
ot text fo the laptop's display, then 


writing e 15K file to the PC's herd 1875 
disk once every minute until the 
battery runs out of power. Power 125.0 
conservation is disabled. 
625 
9 \ 


41.0 50.0 178.0 66.0 228.0 176.0 230.0 
Bos agp Las Tae oa Lap! 


4 «i 1 98 5 
oo Oe 


3613.78 1.1 





WORST 
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This laptop roundup inaugurates PC 
Labs’ Battery Rundown benchmark 
test, which measures battery life. 
The test was designed to simulate a 
worst-case scenario, bypassing the 
new power-conservation features 
offered with many of today’s 286- 
based battery-operated laptop 
models. 

First the batteries are completely 
discharged, then recharged 
according to manufacturer 
specifications. The test involves 
teletyping five screens of text to the 
laptops’ displays, and then writing a 
15K file (including the data that 
contains the elapsed run time of the 
test) to the hard disk. This procedure 
is repeated once a minute until the 
computer's battery runs out of 
power. The test is run with all power- 
conservation features disabled. The 
results are reported in minutes and 
do not appear as part of the 
composite view. 


__ COMPUTERS , 
80286-BASED LAPTOPS 


fae VIDEO BENCHMARK TESTS: COMPOSITE VIEW 
|. 


iS 


The Compaq SLT/286’s 16-bit 
VGA screen not only looks 
dazzling, it stands apart from 
most of its competitors In 
benchmark-test performance. 
Only the Toshiba T1600’s sharp 
640 by 400 EGA screen is in the 
same league. 


Relative Times 
(Compaq SLT/286 = 100) 


pleasing blue against a very light gray 
background. You can set the screen font 
with software, choosing between 8-by-16 
and 8-by-14 character boxes as well as 
choosing a double or thinner single-dot 
font for intensified characters such as those 
in boldface. The screen contrast and 
brightness are easily adjusted. 


SOLID-FEEL KEYBOARD 

The Toshiba has by far the best keyboard 
of the laptops tested in this series. The pos- 
itive keyboard action and solid feel have 
none of the mushy or hesitant feeling of 
many laptop units. The layout is also con- 
venient, with an embedded numeric key- 
pad activated by a left-side special function 
(Fn) key. You do not have to hold down a 
shift, Alt, Ctrl, or Fn key for Home, End, 
PgUp, or PgDn keys—a decided advan- 
tage for those commonly used keys. There 
are 12 programmable function keys ar- 
ranged horizontally along the top row of 
the keyboard. 

Battery life is somewhat disappointing. 
The case can take two removable rechar- 
geable nickel cadmium batteries. One 
comes standard, but you’ll probably want 








to buy a second one for $129 if you intend 
to run the machine away from AC power 
often. Battery life is estimated at 90 min- 
utes with one battery installed and twice 
that with two batteries, but in our testing 
(albeit with the power-conservation fea- 
tures tured off) our best time was 64 min- 
utes with one battery. That’s not much. It’s 
certainly better than the ITC, with its big 
screen and cellular phone, and better than 
the GRiD, with its gas plasma screen, but 
the Zenith, Hewlett-Packard, and Compaq 
laptops all get much better battery life. To 
be fair, the Zenith and HP batteries weigh 
4% pounds each, compared with the To- 
shiba’s .9 pounds, but the Compag battery 
is only 1.7 pounds. Toshiba sells a $279 
separate battery charger that can charge 
three batteries at once; otherwise it takes 
from 6 to 8 hours to charge the batteries us- 
ing the standard AC combination power 
supply and battery charger. If you have to 
do a lot of field work, you might consider 
buying a custom battery bandolier. 
Toshiba’s T1600 is a laudable addition 
to Toshiba’s full line of laptops. During 
the last several years, Toshiba has built a 
following of loyal laptop users, many of 


© (ENDS). 


whom will consider upgrading from earli- 
er, lower-power models to the T1600. 
With its low weight, terrific screen, and 
superior keyboard, the Toshiba T1600 can 
make you forget its disappointing battery 
life. Bargain for a good deal on the street, 
and you may find yourself with a top-qual- 
ity laptop at a bargain-basement price. 


ZENITH DATA SYSTEMS 


Zenith SupersPort 286 


Display clarity is one of the most compel- 
ling considerations in buying a laptop, and 
Zenith has long had a well-deserved repu- 
tation for bright, eye-pleasing screens. Ze- 
nith was the first to market a backlit su- 
pertwist LCD screen in a battery-operated 
laptop, a preemptive move that left com- 
petitors with dimmer LCDs scurrying for 
better technology. Zenith combined its 
winning screen with a winning clamshell 
design to come up with the now-popular 
SupersPort 286. 

The $4,999 SupersPort 286 is based on 
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a 12-MHz 80C286 processor and comes 
standard with 1MB of RAM nanning with- 
out wait states. This machine can take an 
optional 1MB more RAM, priced at a lofty 
$1,299. Memory-management software 
included is compatible with LIM EMS, 
Version 4.0. Other standard software in- 
cludes Zenith’s own version of MS-DOS 
3.3 Plus, ZCache disk-caching software, 
and a RAMdisk program. 

The SupersPort 286 also comes stand- 
ard with one | .44MB 3%-inch floppy disk 
drive, a 20MB hard disk drive, and several 
V/O ports. The 40MB version is $5,599. 
You can hook up an external CGA moni- 
tor, an external $399 51-inch 360K flop- 
py disk drive, or a $129 external numeric 
keypad. The extemal devices are all op- 
tional, but the plugs to connect them are 
standard. 


NOT LIGHT OR TINY 

With the standard 48-watt/hour battery at- 
tached, the SupersPort 286 weighs 142 
pounds and measures 3!/10 by 12'/s by 157s 
inches (HWD). It’s not a light or tiny ma- 
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The Zenith 
SupersPort 286 
may have a 
trendsetting 
design, but its 
battery is less than 
elegant: this laptop 
lasts 3 hours on 
battery power by 
virtue of its huge, 
4%-pound 
dumbbell-shaped 
battery. You'll pay 
$4,999 for 1MB of 
RAM and a 20MB 
hard disk. 


chine, but its weight has to be balanced 
against battery life. The 48-watt/hour bat- 
tery has a claimed life of 4 hours per 
charge, an accurate estimate: our battery 
test ran almost 3 hours and 50 minutes. 

Recharging takes about 8 hours with 
the computer off and 12 hours with it run- 
ning on AC power. If you need more than 
4 hours or so, you can always pack more 
batteries, but at 444 pounds apiece, the op- 
tional $289 units quickly add uncomfort- 
able weight. The roughly 4-hour running 
time is good for most transcontinental 
flights, the informal benchmark test for 
laptop battery operation. If you want less 
weight, an optional 30-watt/hour 2.7- 
pound battery costs $169 and a 2.55- 
pound 26-watt/hour version is $159. 

The SupersPort 286 has several battery- 
conservation settings available in the Mon- 
itor program (Zenith’s term for setup). 
You can configure choices and times to 
shut down power to an inactive screen, 
hard drive, and ports, and even slow down 
the CPU to 6 MHz. 

Zenith’s screen is easy to work with. 


The screen is hinged near the rear top of the 
computer and folds up. Slide controls for 
brightness and contrast are located just be- 
low the right and center of the screen, re- 
spectively. The screen’s maximum resolu- 
tion is 640 by 400 in double-scan CGA 
mode. In text mode, fonts look almost as 
good as EGA fonts on other 

The Zenith keyboard i is also good, 
though the feel is not as crisp as the Toshi- 
ba’s. The keyboard arrangement puts ten 
function keys across the top row, and an 
embedded numeric keypad is activated by 
an Fn key located on the bottom-left comer 
of the keyboard. The cursor-control keys 
are organized in an inverted-T arrange- 
ment on the lower-right side and, in con- 
junction with the Fn key, they activate the 
Home, End, PgUp, and PgDn keys. 

Zenith sells a $499 expansion chassis 
that has three 8-bit slots for XT-compatible 


SupersPort 286 
Zenith Data Systems, 100 Mitwaukee Ave.. 
Glenview, IL 60025; (800) 842-9000, (312) 699- 


4800. 
LUst Price: With 1MB RAM, 20MB hard disk, 
1.44MB 37-inch floppy disk drive, DOS 3.3, 
$4.999. with 40MB hard disk, $5,599. 1MB RAM 
upgrade, $1,299; expansion chassis, $499; 
case, $59. 
In Short: This 12-MHz machine uses the screen 
that convinced many that battery-operated 
laptops could make sense. You'll get close to 4 
hours of operahon with its 4-pound battery. 
making it one of the top choices for true on-the- 
road use. 


CIRCLE 419 ON READER SERVICE CARD 


cards. While 8-bit cards are limiting, this 
method costs less than half the price of To- 
shiba’s similar unit that has five XT slots 
for $1,198, including an interface card. 

There are two internal modem options, 
a 1,200-bps model for $299 and a 2,400- 
bps version for $449. There are also two 
choices for math coprocessor chips. Zenith 
sells a regular 10-MHz 80287 chip for 
$525, but a better choice is a Power Miser 
80C287 12-MHz chip for $699. Both 
chips are user-installable. The SupersPort 
286 scored well on benchmark tests, with 
all timing results in roughly the middle of 
the pack. 


STILL GOING STRONG 

The bottom line is that even though the Su- 
persPort 286 was announced in spring 
1988, it’s still a competent machine. It has 
longer battery life than the closely compet- 
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YOU CAN'T SAY 
WE DIDN'T WARN YOU. 


Most network operating systems make most network administrators nuts. 
Because they never tell you there's a problem until it's too late to do anything 
about it. Or worse, you find out from some disgruntled user. 

Well, 3+Open” LAN Manager includes a series of alerts that helps you deal 
with situations before they become problems. Which means you can actually 
manage your LAN. Now, there's an idea whose time has come. 

So, before “Disk Full” pops up in the middle of a major job, you get helpful 
hints like “Drive D: is nearly full. Recommend you wam users... 

And if someone is trying to gain 
unauthorized access, 3+Open wams you 
that there are excessive bad password or 
bad access attempts at a specific location. 
So you can put a stop to it. 

It even helps you with the little things, like when a printer is out of paper. 

Find out what makes 3+Open the first network operating 
system that solves more problems than it creates. Call us toll free 
at 1-800-NET-3Com, Dept. KL. Otherwise, you're on your own. 


3Com 


We network more types of systems 
to more types of systenia 


989 3Com Corpurabon 3Con,3+-Open and the 3Com tagline are trademarks 0 
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GIVE YOUR COMPUTER 
A BETTER IMAGE! 


When it comes to hand scanners, IMAGE IS EVERYTHING! NISCAN’S 
advanced image processing technology is well suited for desktop publish- 
ing, optical character recognition, and paint programs. All for under $300. 


FULLY FEATURED! 
Pass NISCAN over any photograph, text or illustration and watch as a crisp, 
clear image appears instantly on your screen. Then employ any of 
NISCAN’s advanced editing features to help transform the ordinary into 
the extraordinary. 


NISCAN covers a full 4.2 inch path and has 6 software selectable dither pat- 
terns and 32 contrast levels. The NISCAN package comes complete with 
scanner, GEM Scan software, half card and helpful users guide. 


NISCAN IS COMPATIBLE! 


NISCAN runs on IBM PC/XT/AT* and compatibles. Image files are easily 
used in most paint and publishing programs, including VENTURA PUB- 
LISHER*, ALDUS PAGEMAKER* and PC PAINTBRUSH + °. 


Call 1-800-245-SCAN today and let us tell you about optional optical char- 
acter recognition, image vectorization and image file conversion software. 


For more information or the nearest NISCAN dealer, call 1-800-245-SCAN. 
NISCAN is made by NISCA incorporated, 1919 Old Denton Ad, #104, Carroliton, Texas 75006 
Product narnes preceding “™ are registered trademarks of thew respective companies. 
All images displayed are NISCAN output. Color has been added to some of the monochrome images. 
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PA) EDITOR'S CHOICE 


© Compaq SLT/286 


It’s no secret that the Compaq 
SLT/286 has changed the way we 
look at 286-based, battery-operated 
laptops. Its innovative case design, 
gorgeous screen, excellent 
performance, battery-conservation 
techniques, and expansion options 
make tt a prime candidate for the title 
of *‘desktopworthy laptop.”” At 
$5,399 for 640K RAM and a 20MB 
hard disk, the Compaq SLT/286 isn’t 
inexpensive, but in the high-priced 
laptop market, this machine remains 
competitive with the other name 
brands. 

The Toshiba T1600 bears mention 
as well. Housed in a more traditional 
laptop case, this model boasts a 
noteworthy EGA-resolution screen, 
superlative keyboard, and relatively 
low weight. Short battery life works 
against the T1600, but that’s the 
necessary trade-off for cutting down 
on poundage. A bit less pricey than 
the Compaq SLT/286, the T1600 
sells for $4,999 for IMB RAM and a 
20MB hard disk. 

The newest name in this laptop 
roundup, Mitsuba’s Ninja-12, might 
sound a little silly, but you'll stop 
smirking when you discover that its 
list price of only $3,495 includes 
IMB RAM and a 20MB hard disk; a 
keyboard second only to that of the 
Toshiba T1600; and a very-high- 
contrast screen that, although it’s 
only double-scan CGA, rivals the 
Compaq SLT/286 in text mode. The 
Ninja-12 makes the prospect of 
investing in a “‘laptop clone’’ look 
rosier every day. 


itive Toshiba T1600, but its CGA-compat- 
ible screen falls short of the T1600’s EGA. 
Unfortunately for Zenith, just 10 percent 
more than the SupersPort 286’s list price 
buys a Compaq SLT/286, which weighs 
half a pound less and has a superior VGA 
screen, the standard by which others are 
measured. As the laptop marketplace con- 
tinues to expand, it will be interesting to 
see Zenith’s next move. a 


Bruce Brown is a frequent contributor to 
PC Magazine. 
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Turn Any Place 
Into An eel Office. 


Why be limited by four walls and a desk? Just 
turn on the mp286L desktop-laptop and you're in 
business. Anywhere, 

The Mitsubishi* mp286L is the instant 
office. Plus, with every mp286L, 
you get Microsoft® Works, a modem 


generator and communication modules. 
So it will bring out the best in the high 
performance mp286L. 
See the Mitsubishi mp286L in 
action. For your nearest Mitsubishi 
dealer call 1-800-556-1234, ext. 25 in 








and a travel bag free. the U.S. and Canada (in California 
Easy to learn and use, Microsoft 1-800-441-2345, ext. 25). 

Works is rated by PC World as the Then go with the instant office. 

#1 integrated software program 

including word processing, spread- MITSUBISHI 

sheet, chart maker, database, report ELECTRONICS 


Mitsubishi Electronics America, Inc., Information Systems Division, 991 Knox Street, Torrance, CA 90502. 
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, Markham, Ontario L3R 5GL. 
©1989 Mitsubishi Electronics America, Inc. Mitsubisht is a registered trademark of Mitsubishi Electric Corp., Takyo. Microsoft ts a registered trademark of Microsoft Corp. 
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16-bit 

VGA Cards 
Stretch 

The Standard 


by Alfred Poor 








Can advances in technology exceed demand? 
On one hand, we may be pushing that limit 
now with PC display adapters. On the other 
hand, we may be witnessing the arrival of the 


adapters that everyone will be buying in the Though they’re still 
years ahead. 

This class of card comprises 16-bit extend- called VGA cards, these 
ed VGA cards capable of displaying a resolu- 
tion of 800 by 600 pixels or better. These high-performance 
cards are impressive: the jump from an Apple 
Il to an IBM PC monochrome text screen was boards stretch the term, 
quite a leap in its time, as was the thrill of 
moving up from CGA to EGA. But the eye- offering resolutions far 
popping, high-density, multihued views you 
get with these extended display modes can beyond the 640 by 480 
startle even the most jaded keyboard jockey. : 
And these cards are fast. The 16-bit data path pixels of that standard. 


can move about twice as much information as 
the original 8-bit VGA cards. 

In this issue we review 15 high-perfor- 
mance VGA cards. We asked makers of cards 
with 16-bit-wide data paths capable of gener- 
ating Super VGA's 800 by 600 resolution to 
send us their highest-end offering. In re- 
sponse, Allstar Microsystems Corp., AST 


PHOTOGRAPH THOM O'CONNOR: 
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Research, ATI Technologies, Communi- 
cation Inter-Globe, Genoa Systems Corp., 
Hewlett-Packard Co., Intelligent Data 
Systems, Orchid Technology, Paradise 
Systems, Renaissance GRX, SOTA Tech- 
nology, STB Systems, Tatung Company 
of America, Tecmar, and Video Seven 
supplied us with graphics adapter cards 
that generally have impressive specifica- 
tions. Cards from Advanced Technology 
information Systems, Ahead Systems, 
Cardinal Technologies, Everex, Gemini, 
Novas Computrade, NS1 Logic, Personal 
Computer Graphics Corp., Quadram, and 
Sigma Designs unfortunately were un- 
available at the time of the review. 

These high-performance cards range in 
price from $299 to $799, for an average of 
$639.26. Though they cost more than 8-bit 
adapters capable of displaying 800 by 600 
resolution—$125 more on average— 
they’ll speed up the graphical user inter- 
faces for which that resolution is admira- 
bly suited. And they simply give you more 
room to grow than do plain-vanilla 8-bit 
VGA-only adapters, at the same time en- 
suring compatibility with software written 
for the VGA standard. (See the table 
“VGA Cards: Getting the Best Deal.’’) 


TSENG AND IBM 

This bumper crop of high-performance 
cards, most of which were brought to mar- 
ket in the latter part of 1988, owes its exis- 
tence to two technologies: the 16-bit VGA 
chip, first introduced by Tseng Laborato- 
ries in October 1987, and the programma- 
bility that IBM built into the registers of its 
VGA boards. Discovered by graphics 
adapter makers as they ‘‘reverse engi- 
neered”’ the chip set of IBM’s VGA card, 
this register programmability has enabled 
VGA board manufacturers to offer higher 
resolutions. 

Which brings us to 800- by 600-pixel 
resolution. Called Super VGA by the Vid- 
eo Equipment Standards Association 
(VESA), this resolution appears to be on 
its way toward becoming a standard. Su- 
per VGA resolution has been actively pro- 
moted by the members of VESA—a group 
of nine companies, most of which are 
graphics board makers—in order to en- 
courage software companies to write driv- 
ers to support it (see ‘‘Multiscanning Mon- 
itors for VGA and Beyond,’’ PC 
Magazine, May 16, 1989). But beyond 
800 by 600 resolution with 16 colors, Su- 
per VGA specifications have yet to be de- 
termined. VESA members say they may 
eventually agree to support 800 by 600 
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VGA CARDS: FINDING THE BEST DEAL 


"ae DRAM 











1K VGA: 

1,024 x 768 pixels 
(512K RAM, 16 colors) 
Super VGA: 

800 x 600 pixels 
(256K RAM, 16 colors) 


Basic VGA: 
640 x 480 pixels 
(256K RAM, 256 colors) 


(2) Average list pnce 
Average streel price 
* These prices are for STB Syslems' VGA 


Extra/EM, Ihe only 8-bit card we found 
capable of displaying 1K VGA resolution. 





$434.50 


16-bit DRAM 16-bit VRAM__ 


$1.099.00' 







Ped eee neers 


aes | 
— _— 
Pr 


$523.90 





t These prices ere for Video Seven's V-RAM 
VGA card, 


* These averages include Ihe prices of IBM and 
Compaq VGA cards, which cos! considerably 
more than ther “basic VGA" peers and are less 
heavily discounted. 


VGA cards come in an astounding variety of configurations. If you just 
consider their assorted data path widths, type of memory chips, amount of 
RAM, and resolution capabilities, you've got six different possibilities. And 
that’s excluding the ones you're not likely to buy. For example, you could 
purchase a 512K RAM card capable of generating 256 colors in 800 by 600 
resolution, but since the proposed Super VGA standard currently supports 
only 16 colors, there would be little point in opting for such a card now. (You 
can always invest in additional memory chips later.) 

We think that of all these options, 16-bit cards capable of displaying Super 
VGA resolution are currently your best deal. Besides giving you the ability to 
move up to 800 by 600 resolution, these cards perform text-intensive tasks 
nearly twice as fast as 8-bit cards do, according to our speed tests of the 
Video Seven card line. The Video Seven tests also reveal that while 16-bit 
VRAM cards process text and graphics data slightly faster than 16-bit DRAM 
cards do, the speed differences are negligible. As this diagram shows, the 
average street price for 16-bit DRAM cards is quite low, nearly $200 below 


their average list. 


with 256 colors, as well as 1,024 by 768. 

The ability to display 800 by 600 reso- 
lution can be easily programmed into 
VGA cards, however, and the 50 percent 
more pixels that Super VGA offers makes 
it ideally suited for displaying graphical in- 
terface environments like Microsoft Win- 
dows and GEM, as well as desktop pub- 
lishing, presentation graphics, and CAD 
software. 

The new resolutions offered by these 
VGA cards can also offer significant bene- 
fits for text-oriented applications. All the 
cards tested offer text modes beyond the 
standard 25 rows of 80 columns. Imagine a 
spreadsheet displayed in more than 60 
rows and 130 columns—more data than 
you can typically get on a printed page! 


MOVING THE PIXELS 

Each time the resolution and number of 
colors an adapter is called upon to handle 
increases, the amount of data displayed per 
screen grows larger. Black-and-white 640 
by 200 resolution CGA requires a mere 
16K; 16-color 640 by 350 EGA needs 
109K; but Super VGA’s 16-color 800 by 
600 resolution requires 234K per screen. 
With this much data to move back and 
forth between the display adapter and your 
PC, an 8-bit data bus becomes a bottle- 
neck—comparative video benchmark tests 
of Video Seven’s 8-bit and 16-bit VGA 
cards showed the 16-bit card to be nearly 
twice as fast. Almost all new computers 
being purchased are either 286- or 386- 
based machines (no, I won’t fall into the 
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stunning professional color back striking color slides in as little as 
output of any software available. 24 hours. For a fraction of the price of 
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trap of arguing which of those is the new 
standard) and offer a 16-bit data bus. 

The 16-bit buses of these cards make 
them faster than 8-bit cards. Still, manipu- 
lating the large amounts of data these high- 
er resolutions require per screen can slow 
them down. The manufacturers therefore 
have tumed to other design improvements 
to enhance performance. 


RAM BIOS, VRAM, AND FIFO 

There are three main ways that the card 
manufacturers try to get the most perfor- 
mance they can from these enhanced VGA 
cards: BIOS relocation, video RAM, and 
FIFO (First In, First Out) buffers. While 
these can offer some improvement, they 
are not always effective. 

BIOS relocation is the most common. 
Offered by the majority of these high-per- 
formance cards, this approach copies the 
video BIOS code into your computer's 
system RAM, where the code will presum- 
ably perform faster than it would when 
called from ROM chips on the video card. 
In fact, this improvement is of limited val- 
ue. On an 8-MHz AT (the PC Labs stan- 
dard), the 16-bit ROM operates at about 
the same speed as the RAM, so there is of- 
ten little measurable gain. BIOS relocation 
does appear to help 8-bit cards, though 
judging from our speed tests of the Video 
Seven line, it doesn’t make them as fast as 
16-bit cards. 

Video shadowing doesn’t really pay off 
until you get into faster CPU clock speeds. 
However, many 386 computers offer 
BIOS shadowing in RAM as part of their 
internal setup options, which is redundant 
with the BIOS relocation offered by these 
cards. In fact, the 386 shadowing is better 
because it uses extended memory while 
the BIOS relocation drivers use system 
memory (below 640K). The drivers typi- 
cally take about 12K of RAM, which is not 
going to cause RAM-cram by itself but is 
one more demand on the limited 640K real 
estate. 

And, finally, BIOS relocation does not 
help at all with programs that write directly 
to the display adapter hardware, bypassing 
the BIOS altogether. Programs like Lotus 
1-2-3, Microsoft Windows, and many 
graphics packages perform this end run to 
boost performance. As a result, don’t ex- 
pect to see any benefit from BIOS reloca- 
tion with this sort of program. 

Another approach consists of using vid- 
eo RAM, or VRAM, chips; it is depicted 
in detail in the VRAM diagram. Offered 
by Video Seven on VGA cards, this meth- 
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od of performance enhancement increases 
the number of ports from one to two. 
These ports load and unload video data 
from the CPU so that it can be sent to the 
display. Although dual-ported VRAM 
gives you a faster display, these chips cost 
considerably more than standard dynamic 
RAM (DRAM) chips. The term video 
RAM is somewhat confusing since so- 
called dynamic RAM chips are technically 
video chips; the main difference between 
DRAM and VRAM chips is that VRAM 
chips use two ports. 

Some manufacturers have attempted to 
get the benefits of VRAM while using 
less-costly DRAM. Wester Digital has 
built a first in, first out (FIFO) buffer into 


These VGA cards owe 
their existence to two 
technologies: the 16- 
bit VGA chip 


and the register 


programmability of 
the VGA boards. 





its Paradise chip for extended VGA cards. 
This is designed to process data like 
VRAM, moving data in one side and out 
the other, but using custom circuitry to 
manage the process so that it can be han- 
dled by standard DRAM chips. The con- 
cept is sound, but its benefits were not 
clear in the PC Labs benchmark tests. A 
number of the cards used Paradise VLS1 
chips, but there was little evidence that 
these cards were faster than those of their 
competitors. 


256K VS. 512K RAM 
Because we asked the manufacturers of 
these high-performance cards to send us 
their top-of-the-line cards, 12 of the 15 we 
reviewed were outfitted with 512K. This 
impressive RAM load will not affect the 
performance of the cards one iota, at least 
not in terms of speed. It will, however, let 
you display more colors. 

A card outfitted with 256K will give 


you 256 colors at 640 by 480 resolution, 
16 colors at 800 by 600 resolution, and 4 
colors at 1,024 by 768 resolution. With a 
512K card you can display 256 colors at 
800 by 600 and 16 at 1,024 by 768. But 
since at present Super VGA supports only 
800 by 600 resolution with 16 colors, you 
need no more than 256K of RAM to dis- 
play it. As boards outfitted with 256K of 
DRAM cost considerably less and can usu- 
ally be field-upgraded to 512K, they may 
be the best buy, especially if you get the 
chips to upgrade the board from someone 
other than the board’s vendor. 

Whether you buy it with 256K or 
512K, a board capable of displaying 800 
by 600 offers color resolution combina- 
tions that are outside of the support of 
1BM’s VGA standard (which goes no 
higher than 256 colors at 320 by 200 reso- 
lution or 640 by 480 with 16 colors). In or- 
der to take advantage of these higher reso- 
lutions, you must be able to configure your 
software to use them. Here you must rely 
on the card manufacturer to supply drivers. 

Almost all of these cards offer high-res- 
olution drivers for AutoCAD, GEM, Lotus 
1-2-3, Ventura Publisher, and Microsoft 
Windows/286, less than half offer drivers 
for Microsoft Windows/386. Beyond that, 
just a handful of other packages are sup- 
ported, depending on which the individual 
boardmakers think have merit. (Not all 
resolutions are supported by all drivers, ei- 
ther. For example, just because a board 
can produce 1,024 by 768 resolution does 
not automatically mean that you will get a 
driver to do that under Windows, even if a 
Windows 800 by 600 driver is supplied.) 
Make certain that the card you consider 
comes with the drivers you need; without 
them you will have to run the card as a 
standard VGA until a time comes when the 
resolution is routinely supported by soft- 
ware vendors. 

Another necessity for the display of 
higher resolutions is a monitor that can 
handle the required scan frequencies. An 
800 by 600 mode requires a 35-kHz hori- 
zontal scan rate, and this can be handled by 
many multifrequency monitors such as the 
NEC MultiSync 1] or the Taxan MultiVi- 
sion 770 Plus. (The original NEC Multi- 
Sync cannot handle this mode.) Half of the 
cards tested offered resolutions as high as 
1,024 by 768; in order to handle the 49- 
kHz scan rate that this requires, you need a 
higher-end monitor like the NEC Multi- 
Sync XL or the Taxan UltraVision 1000, 
though even with these you may find that 
flicker makes the screen less viewable. 


A Few Words 


From [he Worlds 


Most Celebrated 
Graphics Software. 





Thank you. For those of you who haven't heard, 
Harvard Graphic s from Software Publishing has gotten 
a lot of recognition from the trade press. Why, you may 
ask? Certainly our crisp, high-speed output helped 
influence InfoWorld readers to name us Product of the 
Year. And the ea sy access to so many chart and eraphing 
options must hav helped PC World's audience dive us their 

World Class Award for 
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the second year running. 
Actually it must have be 


ill those 
things and more. Otherwise why would PC Magazine call 
Harvard Graphic s “the de facto standard” software for 


} . |! - ¢ 
business graphics f 


Of course, the experts arent the only ones who favor 
Harvard Graphics. In fact, with its growing popularity, 
Harvard Graphics has become the number-one selling business 
graphics software. 

And naturally wed like to invite those of you who 
haven't tried Harvard Graphic s to call us for a free 
trial disk at the toll-free number below. 

Ina matter of minutes, it'll give you a vivid demonstra- 
tion of the qualities that make 


us the graph ics superpower. 


TESTING FOR VGA COMPATIBILITY 
Originally developed as part of the new 
PS/2 series of computers and introduced 
with the line in April 1987, VGA is pres- 
ently the highest mainstream video stan- 
dard. Unfortunately, though the field of 
non-IBM-produced add-on VGA cards is 
far more compatible with the standard than 
it was a year ago, there are stil] some prob- 
lems largely because there is more than 
one IBM VGA standard. There is the 
VGA that is built into the Micro Channel 
motherboards on PS/2 machines like the 
Model 50 and the Model 70. This is very 
similar but not identical to the standard bus 
adapter card that IBM built for the PS/2 
Model 30. 

Our VGA performance tests focus on 
compatibility with the PS/2 motherboard 
implementation of VGA since that is the 
one that most programs expect to find. It is 
worth noting, however, that some of the 
cards in this review offer alternative set- 
tings that allow you to choose between the 
expansion card and the motherboard com- 
patibility standards. 

In these tests, we checked for compati- 
bility with the IBM standard at a number of 
levels. We looked at BIOS compatibility, 
testing the reproduction of color bars and 
the character attributes. We also checked 
for hardware compatibility, including pan- 
ning and scrolling abilities and vertical 
blank interrupt. 

All the cards we reviewed, with the ex- 
ception of Continental Inter-Globe’s Tou- 
can VGA 1024, generally offer an accept- 
able level of compatibility, though most of 
them failed at least one or two of our com- 
patibility tests. 


LOOKING AHEAD 

Will Super VGA become the new video 
standard? Ultimately, the answer is up to 
you. Along with processor and hard disk 
speed, the video board is one of the big 
three factors that determine system per- 
formance. The 16-bit cards are certainly 
faster than 8-bit models, but are they fast 
enough for you? That will largely be deter- 
mined by the system you intend to use 
them with. 

By the same token, your ability to take 
advantage of the higher resolution that Su- 
per VGA offers depends on the software 
you use. Until extended VGA resolutions 
become accepted well enough for software 
manufacturers to write drivers for them, 
they will be available for only a handful of 
applications that sport custom drivers writ- 
ten by the board manufacturers. 
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A midrange-priced graphics adapter offer- 
ing midrange performance, Allstar Micro- 
systems Corp.’s $645 Peacock Plus 
EVGA goes beyond the norm in offering 
1,024 by 768 resolution and some interest- 
ing utilities. 

Engineered around Tseng Labs’ VGA 
chip set, the 94-inch XT-height Peacock 
Plus board comes fully populated with 
512K of 100-nanosecond VRAM. (You 
can buy the board partially populated with 
256K VRAM, the Peacock, for $545.) 


PE FACT FILE 


MAGADNE 


Peacock Plus EVGA 

Allstar Microsystems Corp., 13885 Alton Pkwy., 
Irvine, CA 92718; (714) 951-1884 

List Price: With 256K RAM, $545; with 512K 
RAM, $645. 

Requires: 286 or 386 AT-compatble computer, 
VGA monitor (multscanning monitor required for 
800 by 600 display resolution) 

in Short: The Peacock Pius EVGA’s price and 
performance place it in the midrange, but its 
inclusion of a Microsoft Windows/386 driver and 
(ts ability to display 1,024 by 768 distinguish it. 
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AST-VGA Plus 

AST Research Inc., 2121 Alton Ave., Inine, CA 
92714-4992; (714) 863-1333 

List Price: With 256K RAM, $599; memory 
upgrade kit, $159. 

Requires: 286 or 386 AT-compatible computer, 
VGA monitor (multiscanning monitor required for 
800 by 600 display resolution). 

In Short: Fast and high-pnced, the AST-VGA 
Plus does not come with a 9-pin connector for 
TrLoutput. 
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VGA Wonder 

ATI Technologies Inc., 3761 Victona Park Ave , 
Scarborough, Ontario, Canada M1W 3S2: (416) 
756-0718 

List Price: With 256K RAM, $499; with 512K 
RAM, $699. 

Requires: 286 or 386 AT-compatible computer, 
VGA monitor (multiscanning monitor required for 
800 by 600 display resolution). 

In Short: One of the fastest boards of this 
bunch, the VGA Wonder is built around ATI 
Technologies’ own graphics controller chip and 
features a bus mouse port and 9-pin, 15-pin, and 
VGA feature connectors. 
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You also can load video BIOS into system 
RAM with Allstar’s FASTBIOS.SYS 
driver. Yet the Peacock Plus turned in only 
mediocre performance times in compari- 
son with other boards tested for this re- 
view. In our Microsoft Windows perfor- 
mance tests, which address the Windows 
driver rather than the BIOS or the regis- 
ters, the Peacock Plus generally recorded 
average times. 

The Peacock Plus supports several ex- 
tended text modes in addition to the VGA- 
standard 80 by 25 and 40 by 25 modes. All 
text modes are software selectable with the 
VMODE command, and the maximum 
text video mode is 132 by 44. Altema- 
tively, you can replace ANSISYS with 
Allstar’s EANSI.SYS to obtain the screen- 
control and keyboard-remapping features 
of ANSLSYS. 

The RAM-resident Zoom utility allows 
your graphics or CADD package to make 
use of the VGA controller’s hardware 
scrolling, panning, and zooming capabili- 
ties. Allstar’s font editor lets you modify or 
create new fonts, while the font loader will 
load a font from disk into video memory, 
allowing you to choose fonts from DOS 
rather than within an application program. 
The utility disk also includes device driv- 
ers for Lotus 1-2-3, Microsoft Win- 
dows/286, Microsoft Windows/386, 
GEM, Ventura Publisher, and AutoCAD 
that allow you to use the 800 by 600 and 
1,024 by 768 extended graphics display 
modes. 

The board automatically determines if 
it is installed in an 8-bit or a 16-bit slot. It 
offers a wide range of monitor support, 
with both a 9-pin DIN connector for digital 
output and a 15-pin analog connector for 
VGA. Between the two connectors, and 
accessible from the slot cutout in the back 
of your computer, four DIP switches en- 
able you to select the monitor type and to 
indicate whether you are using one or two. 





The AST-VGA Plus is one of the most ex- 
pensive cards we reviewed. The $758 you 
must shell out for the 512K version won’t 
buy you the ability to display anything 
higher than 800 by 600 resolution, or even 
Microsoft Windows/386 at that resolution, 
but it will get you a fast card. 


ADD-IN BOARDS 
800 BY 600 VGA 
With test scores indicating that it should 


——————————————————— ——— perform especially well in text-based envi- 

ronments, the half-size card will work in 

512K VGA Cards Capable of 1,024 by 768 Resolution either an 8-bit or a 16-bit expansion slot. 
? The card, which is based on the Paradise 


Making up the high end of these high-performance cards, these nine VGA cards chip set, is a snap to install. Clear, easy-to- 


are loaded with 512K RAM and capable of 1,024 by 768 resolution. The 512K of Cae, aaa mere 
RAM allows them to display either 16 colors in 1,024 by 786 or 256 colors in 800 by ae races he oe alee a 
oo eee Natier ie is currently supported by Super VGA, al- re : ated ea stat oy aul 
Sd a ld oa checks the settings. The installation of the 
Super VGA (800 by 600 by 16 colors) 
driver for Microsoft Windows/286 is also 
quick and painless. AST supplies 800 by 
600 drivers for the usual packages (Auto- 


EVGA Sef aan 3 ' 
Pa aint COP. oo , Me eee “ To improve response, 


ER in, on VE ares? Nie Craver Watts 
includes a utility that 
runs the video BIOS 


VGA 1024 i ee : 
Communication inter-Globe fm = | from main system 


Dem te: i i RAN. As with the rest 
of these cards, this 


= made no difference in 
Tecmar VGA AD 


the speed tests. 


CAD, GEM, Lotus 1-2-3, and Ventura 
Publisher) as well as for Framework I, 
Symphony, and WordStar. 
The board looks well organized. Most 
of its chips are surface-mounts soldered to 
=o iy the card. The ROM BIOS and the optional 
Ong Stn, thing. oY 256K of additional video RAM are socket- 
"0 Toop” Plug Vest ed DIP chips, while the standard 256K of 
"logy 24 video RAM DIP chips are soldered. All 
512K of the DRAM chips are 100-nano- 
second. The card has one 15-pin analog 
connector and supports MDA, HGC, 
CGA, EGA, VGA, and Super VGA. 
In the PC Labs benchmark tests, the 
AST board failed to initialize modes 7 and 
15 in the Direct Writes to Frame Buffer 
test. This is hardly surprising because the 
board is designed to be compatible with 
IBM’s VGA display card for the XT, AT, 
and PS/2 Model 30 rather than with the 
built-in VGA of the PS/2. Like most of the 
other boards reviewed for this issue, the 
AST-VGA Plus also failed the Color Bar 
and Character Attributes tests. 


wonder nie 
vont ese 
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THIS IS WHAT HAP 
LET OUR CUSTOMERS 


rugged 24-pin printer for under $500. Which 
matrix printer. But then, the ALPS the Allegro 24 is. You wanted it to churn out 
cian Allegro 24 wasn't built in typical dot page after page of crisp, letter-quality output. 


Tare This is not exactly your typical dot 


choc!” matrix printer fashion. Which it does. And you wanted it with easy- 
It’s the result of a highly sophisti- to-use front panel controls. Which, of 
course, it has. 


cated new design process, never 
before attempted by any other . _ Then you insisted that it be 
jam-proof. Which explains this 


printer company. We call it 
“Giving the Customers What _ printer’s uncharacteristic profile. 
You see, it has no platen. Just 


They Want? 
You told us you wanted a a unique flatbed design for a 


PC Magazine Editor's Choice Award, 10/31/88. 


——E ae 








Ss ~~ 


PENED WHEN WE 
DESIGN A PRINTER. 


paper path that’s straight, direct and virtually and brilliant ideas to us at 800-828-ALPS. 
unjammable. In California, 800-257-7872. 

As if that weren't enough, you asked for — And help us design our next printer. 
and got — features like “paper parking’ for 
automatic switching from fan-fold to single a 
sheet feed. Four resident type fonts. And | 
{all coma aa est all the PCs and 
software you already have. AMERIC 

For a free demonstration of the printer ’ e Me je 
you've always wanted, see your local ALPS Built by popular demand 
dealer. Or direct your questions, comments Allegro 24 isa trademark of ALPS Electric Co., Lid. © 1988, ALPS Ameri 
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To improve response, the package in- 
cludes a device driver program that runs 
the video BIOS from main system RAM 
instead of from the ROMs on the video 
card. As with the rest of the cards, this al- 
teration made no difference in the speed 
tests. In a faster machine, this “‘shadow- 
ing”’ of the BIOS should yield an improve- 
ment. AST Research states that the board 
will be able to run at bus clock speeds of up 
to 12 MHz. 

AST sells the 256K version of AST- 
VGA Plus for $599, as well as the AST- 
VGA, an 8-bit VGA card capable of dis- 
playing 800 by 600 resolution. 


; 
) ATI TECHNOLOGIES INC. 


VGA Wonder 


by Ken Shelby 


The fastest high-performance VGA card 
we tested, ATI Technologies’ VGA Won- 
der sports a midrange price ($699 for the 
tested 512K version of the card, $499 fora 
256K version). And it’s the only card to 
come bundled with its own mouse. 

The VGA Wonder is unique in a num- 
ber of ways. ATI, a Canadian firm, pro- 
duces its own VGA controller chip instead 
of using one from a supplier like Paradise 
or Tseng Labs. The card contains only 
three surface-mount chips, but as our 
benchmark and performance tests show, 
ATI is doing something right. 

The test unit came outfitted with the 
standard 256K of 100-nanosecond video 
DRAM DIP chips soldered to the board 
and the optional second 256K of 120- 
nanosecond socketed chips. It is capable of 
displaying | ,024 by 768 resolution and has 
four ports: 9-pin TTL and 15-pin analog 
monitor connectors, a VGA feature con- 
nector, and a port for the Microsoft-com- 
patible bus mouse included in the package. 

The mouse in the package that we re- 
viewed was a Logitech bus mouse, but an 
ATI spokesperson said that there is no 
guarantee that this brand—or any mouse at 
all, for that matter—will be bundled with 
the board in the future. The logic of offer- 
ing a free mouse, according to the ATI 
spokesperson, is that users seeking en- 
hanced resolutions will probably want to 
use them with graphics-oriented packages 
that usually are controlled with a mouse. 
By connecting a bus mouse to the port of 
the VGA Wonder card, serial mouse users 
can free up both a slot and a serial address 
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512K VGA Cards C apable of 800 by 600 Resolution 


Outfitted with 512K of memory, these cards are capable of displaying 256 colors at 
Super VGA's 800 by 600 resolution. At present, however, the proposed standard 
supports only 16 colors—which requires only 256K of RAM. 


VGA Pro silat 
‘Ofess 

Paradis, ional 
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on their PC. ATI is simply making it easy 
todo so. A mouse driver is included. 

The VGA Wonder does have a few 
compatibility problems. Testing uncov- 
ered incompatibilities in the way that the 
VGA Wonder handles the CRT controller 
registers. The board failed the Vertical 
Blank Interrupt and the Pan and Scroll 
tests, which indicates possible flickering 
and jumping with graphics-intensive ap- 
plications. It also failed the Color Bars and 
Character Attributes tests. None of these 
problems should significantly affect the 
card’s performance, however 

The card can also be faulted for its inel- 
egant method of installing the 800 by 600 
driver for Microsoft Windows/286. Most 
board makers supply drivers on a disk that 
the Windows setup program can read, 
making the selection of the appropriate 
driver a simple matter. ATI, on the other 
hand, requires the use of a program sup- 





‘To Get 


DESKTOP PRESENTATIONS 


coereceats eS BBS 


of I MTEO STATES OF AMEIC 
<== 95972.372F Rae 
a PARE 





DSTATRS CAME 


Fosssi391c 
mae 





Presentation Team *50 Rebate Offer. 


It’s simply amazing. Without a lot of expensive hardware or hours of learning time, you can produce 


high-quality, high-impact presentations for your business. How? With GEM® Presentation Team” 
Our fast-performing software makes the most complex text charts as easy as pie. Even detailed 
drawings, organization charts and map graphs created on color transparencies and high-resolution 


slides are a snap. 


In just minutes, you'll be up to speed on your 
own PC. You can start Presentation Team from 
either GEM or Windows. Time-saving advantages 
like WYSIWYG let you see changes instantly, 
right on the screen. Plus wordchart templates, an 
assortment of clip art and a mouse interface 


make your job a breeze. 


What more can we offer? How about a 550 
rebate? Just send us your proof of purchase with 
your registration card and the coupon below, 
and we'll send you a rebate check for $50. That’s 
Presentation Team. For high-performance graph- 
ics, you'll find us very easy to get along with. 

For more information, in the U.S. call 1-800- 
443-4200 and in Canada call 1-416-360-5316. 


fae 





or rrr rrr rnnn-- 
1 
1 
| To receive your U.S. 150 rebate, purchase Presentation Team from focal dealer 
4 mor after Vay 22, [989 and mail this original coupon slong with a copy of your 

sales receipt and original registration cerd to: Digital Research Inc.; Attn: Rebate 
iJ Offer; P.O. Box DRt; Vionterey, CA 94942. Receipt must specify the hase date, 
1 the name of the product purchased and the name of your dealer. Thnited to 
| one rebate per coupon. 
t Rebate requests must be postmarked by August 31, 1989. Not redeemable in store. 
! 
' ee 
i) 
i) 
} Company 
i] 
: Address 
' Offer is on U.S. and Canadian product 
1 Hee ts good only in those states in the 
1 US and those provinces m Canada where 
[it not prohabued, taxed of resincted by 
I law. Not valid with any other Digitai ” 

Research special offers allow 6-8 CFE YM aseetation 
wets to receive your rebate, Team 


aT 
Sm, 


From [9 DIGITAL RESEARCH’ ‘ 


Car graphic Copyright © 987 Neville Computer Graphics, London, England. GEM, Digital Research and the Digital Research logo are registered trademarks 
and Presentation Team is a trademark of Digital Research Inc. Copynght © 1989, Digital Research Inc. All nghts reserved. 
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256K VGA cards 


Equipped with only 256K of RAM, these three VGA cards run as fastas their 512K- 
laden brethren. And they're quite capable of displaying 16 colors at 800 by 600 res- 
olution (the current Super VGA standard). 


plied with the board that alters the Win- 
dows setup disk. Supplemented by a 
READ.ME file containing important up- 
date information, this program requires 
you to remove the Microsoft EGA driver 
from the Windows setup disk and replace it 
with the AT] 800 by 600 driver. The new 
driver retains the name of the file it re- 
places, however, so selecting EGA in the 
Windows setup routine results in loading 
the ATI driver. The driver does work when 
itis finally loaded. 

The VGA Wonder card lacks a high- 
resolution Microsoft Windows/386 driver, 
as do more than half of its competitors. It 
does come with the basic five drivers sup- 
plied by all of the cards, as well as ones for 
AutoShade, AutoSketch, and Symphony. 
Considering its speed, wealth of features, 
and price, the VGA Wonder is a product 
worthy of notice. 
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COMMUNICATION INTER-GLOBE 


Toucan VGA 1024 


by Ken Shelby 


The least expensive of the cards reviewed 
in this article by far, Communication Inter- 
Globe’s Toucan VGA 1024's performance 
places it in the middle of the pack. Offer- 
ing 512K of DRAM for $349 (a version 
with no memory is $199, and one with 
256K is $279), the card is a real bargain, 
though itis likely to exhibit VGA compati- 
bility problems. 

The Toucan is unusual in that it pos- 
sesses but one surface-mount chip, a 
Tseng Labs VGA controller. The other 
chips are of the older, dual-inline package 
type, many in sockets. The board is popu- 
lated with fast 80-nanosecond DRAM 


chips, but judging from its performance on 
our tests, it doesn’t appear to be taking ad- 
vantage of them. The Toucan also has 
9-pin TTL and 15-pin analog monitor 
connectors, as well as a VGA feature con- 
nector, and is able to display up to 1,024 
by 768 resolution. 

The PC Labs tests showed that the Tou- 
can suffers from several incompatibilities 
with the VGA standard. At the BIOS lev- 
el, it failed the Color Bars and Character 
Attributes tests, as did several other cards. 
The VGA Write Modes test showed that 
the card has problems with code that uses 
the graphics controller to perform logical 
operations on video data; the Toucan failed 
the Rotated 4, AND, OR, and XOR por- 
tions of this test. Problems in dealing with 
the CRT controller and sequencer registers 
were indicated by the card’s failure on the 


=| 


Toucan VGA 1024 

Communication Inter-Globe, 633 McCaffrey, St. 
Lawrence, Quebec, Canada, H4T 1N3; (514) 
738-6580 

List Price: With no memory, $199; with 256K 
RAM, $279; with 512K RAM, $349. 

Requires: 286 or 386 AT-compatble computer. 
VGA monitor (multiscanning monitor required for 
800 by 600 resolution). 

in Short: Though habie to exhibit senous VGA 
compatibility problems, the Toucan VGA 1024 is 
very ine: and offers a wealth of features, 
Including the abulity to display 1,024 by 768 
resolution, 
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SuperVGA Model 5400 

Genoa Systems Corp., 75 E Tnmble Rd., San 
Jose, CA 95131; (408) 432-9090 

List Price: $699 

Requires: 286 or 386 AT-compatible computer, 
VGA monttor (muitscanning monitor required for 
800 by 600 resolution). 

In Short; Abie to display 1,024 by 768 resolution 
and offenng high-resolution drivers for seven 
applications, including Microsoft Windows/386, 
the SuperVGA Model 5400 is relatively expensive 
and the slowest of this group 
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HP Video Graphics Adapter 

Hewlett-Packard Co., Customer pormaton 
Center, Inquiry Fulfillment Department, 19093 
Prunendge Ave., Cupertino, CA 95014; (600) 
752-0900 

List Price: With 256K RAM, $445; additonal 
256K, $225. 

Requires: 286 or 386 AT-compatible computer, 
VGA monitor (mutbscanning monitor required for 
800 by 600 display resolution) 

in Short: Lacking drivers for Microsoft Win- 
dows/286 and Windows/386, the HP Video 
Graptucs Adapter offers midrange performance. 
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The Complete Half-Page Scanner™/400 ¥ 
400/300/200 DPI » Scans images up to 
4° x 14” © Includes Smartscan™ software ¥ 
Use it with all popular word processing, 
graphics and publishing programs + For 
IBM” and compatible PC's v OCR available ¥ 
2-year warranty ¥ Available now ¥ Just one 
of a full line of The Compete PC scanners for 
Macintosh” and IBM PC's 


CALL 1-800-634-5968 
~~, 










v0 trademarks of ThaSonipiailfC 
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800 BY 600 VGA 


VGA and NTSC: Putting Your Program on TV 


by Alfred Poor 

Hey! Look! My favorite programs are 
on TV. No, I’m not talking about ‘‘Mi- 
ami Vice’’ or ‘‘Roseanne,”’ I'm talking 
about my word processor, spreadsheet, 
and database programs. 

This may not seem like a big deal 
until you realize that you are dealing 
with a regular video monitor. 

Back in the old days of the Apple II, 
a composite video monitor was the 
standard display screen for home com- 
puters. Except for a rare appearance 
with a CGA card, composite monitors 
have not been used much on PCs. 
(EGA cards had a pair of RCA plugs, 
but the plugs never did anything.) 

There are plenty of high-end tools, 
such as the Targa 16 board, that allow 
you to display images on TV monitors 
or capture pictures from video cameras. 
These high-resolution devices are sup- 
ported by a limited number of programs 
and come with correspondingly high 
price tags ($1,500 and up for just the 
display adapter). 


But until recently, you were out of 


luck if you wanted to see your PC pro- 
grams on video. Willow Peripherals 
now offers the VGA-TV card, a full- 
length 8-bit VGA card that also has an 
RCA plug on the back that puts out a 
broadcast-quality NTSC (National 
Television Standards Committee) RS- 
170 composite video signal. 

Why would you want this? In the 
first place, lange composite video moni- 


PE FACT FILE 


Publishers’ VGA 

VGA-TV 

Willow Peripherats, 190 Willow Ave., Bronx, 
NY 10454; (212) 402-0010 

sea Price: Publishers’ VGA, $699; VGA-TV, 


Requires: POX, A, or compat, VGA 





NTSC signals. The VGA-TV displays VGA 
signals on a TV screen, while the Publisher's 
VGA captures TV images. 
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tors and rear-projection screens cost far 
less than an analog display screen of 
similar size. The output can also be sent 
toa VCR; you can make tapes of desk- 
top presentation graphics or record the 
screen output of an entire work session, 
which could form the basis for custom 
training materials or dramatic product 
demonstrations. Willow includes a 
demo disk with some impressive VGA 
graphics images. 

The one limitation of the VGA-TV 
card is that it does not have a genlock 
capability to synchronize the video scan 
rate with an external source. You need 
genlock to be able to overlay images, 
such as those from a live camera and the 
VGA-TV, but you can use extemal de- 
vices to achieve this effect. When you 
do not need the NTSC feature, howev- 
er, the VGA-TV behaves like a typical 


VGA card, including the production of 
800 by 600 graphics. 

Just about the only thing that the 
VGA-TV board can’t do is capture an 
image from a TV signal and save it to 
disk. But Willow’s other product, Pub- 
lishers’ VGA, can do exactly that. Pub- 
lisher’s VGA lets you capture screens 
from broadcast television, videotapes 
in a VCR, or from a video camera. Its 
program makes it easy to manipulate 
and adjust the picture. There are con- 
trols to alter the brightness and contrast 
and create special effects with the im- 
age. Since the program stores the last 
four images captured, you can scan 
through to find the best image. This 
same feature also makes it possible to 
recover from a mistake when altering 
the image. 

You can save your images, which 
come out in black and white using a 64- 
level gray scale, in a number of for- 
mats, including . TIF, Encapsulated 


TWO WILLOW CARDS < ONE TARGA 


| 
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Analog out 


VGA-TV 


we, 











PostScript (.EPS), and PC Paintbrush 
Plus or Publisher’ s Paintbrush. These 
formats can then be used to incorporate 
the images into desktop publishing doc- 
uments or picture databases. The Wil- 
low card offers some advantages over 
scanners as a method of capturing im- 
ages on-screen, especially for three-di- 
“mensional objects or moving subjects. 
Like its stablemate, Publishers’ 
VGA works as a straightforward VGA 
when it is not watching television for 
you. Both cards performed well but not 
perfectly on the PC Labs benchmark 
tests. In general, the compatibility 
problems were confined to less critical 
areas that give many VGA cards trou- 
ble, such as the BIOS-level Color Bars 
and register-level Pan and Scroll tests. 
There are dozens of other frame- 
capture boards available, such as the 
Targa. There are even other low-cost 
grabbers that work in conjunction with 
existing display cards, such as the Ocu- 
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TARGA 16 
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800 BY 600 VGA 


lus-10 from Coreco that works with 
VGA card. We could not find any of 
choices, however, that” offered: C 
composite video input or output as p part 
of a VGA card. es 
That situation is changing rapidly, 
and at least one manufacturer wa 
poised to enter this market when this a 
ticle went to print. USVideo of Stam=_ 
ford, Connecticut ((203) 964-9000), is 


cordable video card, which converts 
display information into composite vic 
eo output. Unlike the Willow VG: 
cards, it will offer a Genlock Overlay 
Module that will make it possible te 
synchronize multiple signals for spe 
effects and overlay images. 3 
As the desktop presentation market _ 
grows and as more companies turn to: 
developing their own training videos, ~ 
you can expect to see more and more of >. ; 
your favorite programs on a TV screen! iY 
near you. : 


NTSC anes or 


analog 





NTSC composite or 


analog RGB out 





Together, the two Willow VGA cards 
offer less than half of the NTSC 
processing capabilities of Truevision’s 
Targa 16 video board. Like the Targa 


has all of these 
capabilities. 


Also, the boards offer different 


palettes. While the Targa 16 offers ti: 


16, the VGA-TV card can output NTSC 
composite signals, but it lacks the 
ability to overlay computer-generated 
signals on NTSC signals (genlock) and 
to output NTSC-compatible analog 


RGA signals. Although the hers 04 


VGA board has no video output 
capabilities, it can capture NTSC 
frames—but not fields. The Targa 16 


32,768 colors at a resolution of 512 by 
482 pixels, the Willow boards offer only | © : 
256—at 800 by 600. And that's only if; 
they're fully loaded with 512K RAM, © 
which adds $150 to the price of the — 
standard $699 256K boards. But even 
with the extra RAM, the Willow boards 
cost less than half the LA ‘a ome pes 
$1,995 des33 ur 







Status Register, Vertical Blank Interrupt, 
Pan and Scroll, and Programmable Char- 
acter Generator tests. 

Additionally, the card cannot run in 16- 
bit mode on a machine using an expanded- 
memory manager like Microsoft’s 
EMM.SYS, which appropriates some of 
the address space needed by the extra 
BIOS code. The result is an unreadable 
screen festooned with hyphens, under- 
scores, and umlauts. 

On the positive side, the documentation 
supplied with the board is straightforward 
and complete, making setup with DIP 
switches easy. The 800 by 600 driver for 
Microsoft Windows was easy to install and 
ran without incident. Other high-resolu- 
tion drivers packaged with the card include 
diagnostics, a program to run the BIOS in 
system RAM, a font loader, a font editor, 
and drivers for AutoCAD, GEM, Lotus 
1-2-3, Symphony, and Ventura Publisher. 


FACT FILE 





Intelligent VGA Mode! 650 
intelligent Data Systems inc., 6319 E. Alondra 
BNd., Paramount, CA 90723; (213) 633-5504, 


Northport Loop West, 


800 by 800 display resolution). 

in Short: Average in terms of both price and 
performance, the ProDesigner Plus VGA is able 
to display 1,024 by 768 resolution and comes 
with special graphics utilities and 
Grivers for seven popular 
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midrange performance. 
comes with a Microsoft Windows/386 800 by 
600 driver. 
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YOU ONLY HAVE: 





*Also available in 20 Mb capacity which fits in an 8-bit slot. **In Canada, call (416) 477-8088, XT is a registered trademark of International Business Machines Corporation. 


DISK IS FULL, 
1WO CHOICES. 


Phus“ jp Hardcard 40 








OR 


When most people upgrade 
their hard disks, it’s two steps 
forward and one step back. First, 
they download all their files onto 
floppy disks. Then they throw out 
the perfectly good old hard drive, 
and put in a new one with more 
capacity. Then they fill it halfway 
full of the old files. 

But instead of wasting all 
that time and money, you can add 
Hardcard. It’s a40* Mb hard disk 
ona |” wide card. And it fits into 
any 8- or 16-bit slot of your XT° or 
286 system. So you can keep your 
old drive right where it is. And still 
add 40 Mb of brand new capacity. 

And this has to be the most 
convenient upgrade you've ever 
seen. Just plug Hardcard 40 into 
any expansion slot, and that’s it. 


You don't have to transfer files 
onto floppy disks, then reload 
them onto the new drive. Or waste 
anyone's valuable working time. 
Of course, you get real perfor- 
mance, too. Hardcard gives you 
28 ms effective access time. And 
60,000 hours MTBE which is twice 
as reliable as most other drives. 
And now, you even get all this 
along with a two-year warranty. 
When you have to upgrade 
a full hard disk in your 286 PC, 
don’t discard it. Do what over half 
a million satisfied users already 
have done. Add Hardcard. Call 
your dealer for more information, 
or 1-800-826-8022" 


Plus Development Corp. is a wholly owned subsidiary of Quantum Corp. Hardcard is a registered trademark of Plus Development Corp. © 1989 Plus Development Corp. 


GENOA SYSTEMS CORP. 
SuperVGA 
Model 5400 


By Alfred Poor 


The Genoa SuperVGA Model 5400 is a 
¥%-length card capable of displaying | ,024 
by 768 resolution; it comes with 512K 
RAM and a $699 list price. Though it is 





VGA BOARDS: SUMMARY OF FEATURES 


(Products listed in ascending price order) 


ADD-IN BOARDS 
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among the more expensive boards we re- 
viewed, it is also one of the slowest. 

One interesting feature of the Model 
5400, which has a Tseng Labs chip set, is 
that it uses only a single crystal, while oth- 
er designs rely on as many as five or seven. 
This does not appear to harm the compati- 
bility of the product, however. The Model 
5400 performed flawlessly in the BIOS 
tests and had problems with only two of 


the register tests. It failed to initialize one 
of the EGA monochrome modes and was 
jittery during the Pan and Scroll tests (as 
were the majority of the tested boards). 
Neither of these are serious flaws. 

Besides the Model 5400, Genoa offers 
two other VGA cards. The SuperVGA 
Model 5300 is as 16-bit card with 256K 
RAM, while the SuperVGA Model 5100 
is an 8-bit card with 256K. 

The Model 5400’s software showed 
some positive features. In addition to the 





Toucan VGA intelligent VGA Renaissance ProDesigner 
1024 Model 650 Tatung VGA RVGA Il Pius VGA 
Communication Intelligent Data Tatung Company Renaissance SOTA VGA/16 Orchid 
inter-Globe Systems inc. of America Inc. GRX Inc. , SOTA Technology Technology 
Tested configuration $349 $399 $439 $495 $595 $599 
Video memory 512K 256K 256K 256K 512K 512K 
Base price $279 $399 $439 $495 $445 $599 
Video memory 256K 256K 256K 256K 256K 512K 
Video BiOS 8-bit. 16-bit 8-bit, 16-bit 8-bit, 16-bit 8-bit, 16-bit 8-bit, 16-bit 8-bit, 16-bit 
Video RAM ; 8-bit, 16-bit _ 8-bit, 16-bit . 8-bit, 16-bit 8-bit &bit, 16-bit 8-bit, 16-bit 
VIDEO STANDARDS : = a 4 . . io 
CGA 2h e @ e ® ® ® 
EGA @ 8 ® e e e 
VGA ® e ® @ @ ® 
Super VGA @ e eo ® ® ® 
1,024 x 768 e io} O oO e e 
CONNECTORS " ie ; 
9-pin i e ce) ce) ® e (e) 
15-pin & e e @ e e 
VGA e e e} ® 9 ® 
Mouse (@] ce) 1?) 1@) e ‘@) 
OUTPUT Le 1 
TTL e (e) 1e) e. e (e) 
Analog eo. ® e @ . e e 
MAXIMUM RESOLUTION ~ a3 a ! 
Graphics (pixels) : 1,024 x 768 800 x 600 800 x 600 800 x 600 1,024 x 768 1,024 x 768 
Text (columns x rows) 132 x 44 132 x 43 132 x 43 132 x 60 132 x 43 132 x44 © 
Maximum number of cotors in 256 (800 x 600) 256 (640 x 400) 256 (640 x 400) 256 (320 x 200) 256 (B00 x 600) 256 (800 x 600) 
highest-resolution mode 
Totat number of colors 262,144 — 262,144 . 262,144 262,144 262,144 262,144 
VIDEO ROM .. 2 
Version number 8.00 014C 1.09 2.13 8.00 8.00X 
Revision date - June 1988 January 1989 September 1988 November 1988 September 1988 August 1988 
SOFTWARE DRIVERS ‘ — , 
AutoCAD e @ 2 e e S 
GEM e e Optional ($10) e e e 
Lotus 1-2-3 e @ e ® e e 
Ventura Pubilsher e e e @ @ © 
Windows/286 e e s e e @ 
Windows/386 O ® Optional ($10) O e O 
Utilities BIOS toRAM, BIOS to RAM, BIOS to RAM, BIOS to RAM, ANSISYS ANSLSYS 
diagnostics, 8/16-bit confirm CGA and HGC HGC emulator, emulator, emulator, 
font loader, operation test, emulator, mode switching diagnostics, BIOS to RAM, 
Mode switching mode switching, mode switching, memory upgrade, font editor, 
screen saver screen saver mode switching font loader, 
hotkey/hot zoom, 
mode switching 


| {-|Editors Choice @—Yes O—No 
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typical BIOS relocation utility, AN- 
SI.SYS emulator, and mode-selection pro- 
gram, the card also came with a pair of 
programs that allow you to turn smooth 
scrolling of text on and off. If you have 
ever watched text on a DEC terminal mag- 
ically glide up the screen, you can appreci- 
ate the grace that a smooth-scroll utility 
lends to a display. 

The disks in the package also contain 
high-resolution drivers for the basic five 
applications—Lotus 1-2-3, Microsoft 
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Windows/286, GEM, Ventura Publisher, 
and AutoCAD—as well as for Microsoft 
Windows/386 and Framework. 

On balance, however, the slower per- 
formance—ikely due to Genoa’s failure to 
support 16-bit video RAM despite the 
card’s 16-bit size—will outweigh the other 
benefits for most users. And with its hefty 
list price, you are likely to find better val- 
ues among the other cards. 


Pe 


|“ HEWLETT-PACKARDCO. 
HP Video Graphics 
Adapter.” 
by Ken Shelby 





At $670, Hewlett-Packard Company’s HP 
Video Graphics Adapter falls into the mid- 
die of the pack in price as well as in per- 
formance. What sets it apart from the other 





Peacock Ptus HP Video SuperVGA 
EVGA VGA EM-16 Graphice Adapter Model 5400 VGA Wonder AST-VGA Plus VGA Professional 
Allstar Micro- STB Systems = Hewlett-Packard + Tecmar VGA/AD Genoa Systems ATI Technologies AST Research Paradise Sysiems V-RAM VGA 
_ systems Corp. Inc. Co. “ Tecmar Corp. _ (Ine. . Ine. Inc, Video Seven Inc. 
$6450 0—O $649 $670 $695 $699 $699 $758 $799 $1,099 
§12K §12K §12K §12K 512K §12K 512K 512K 512K 
$545 $449 $445 $695 $693 $499 $599 $799 $799 
256K 256K 256K 512K §12K 256K 256K 512K 256K 
B-bit, 16-bit 6-bit 8-bit, 16-bit 6-bit B-bit, 16-bit 8-bit, 16-bit 8-bit, 16-bit 8-bit, 16-bit 6-bit, 16-bit 
8-bit, 16-bit ~~ 8-bit, 16-bit B-bit B-bit, 16-bit = 8-bit 8-bit, 16-bit B-bit, 16-bit B-bit, 16-bit... 8-bit, 16-bit - 
e e 3 e e e e e e 
e e e ® e e e e e 
e eo eo” “e e e e e. e 
e e e e. e e eo oe e 
e ® Oo” e e e oO. oO e 
e e oO e e e o (e) () 
e e e e e e e e e 
Oo e e e e e Oo e e 
(e) Oo oO co) oO e 0 ) ce) 
e e oO e e e o Lome (or 
e e e e a e e e e- 
1,024 x 768 1,024 x 768 B00 x 600 1,024 x 788 1,024 x 768 1,024 x 768 800 x 600 800 x 600 1,024 x 768 
132 x44 132 x 44 132 x 43 132 x 60 132x60 - 132 x60 132 x 43 132 x 43 © 132 x 43 
256 (800 x 600) 256 (B00 x 600) 256 (640x480) 256 (800x600) 256 (800x600) 256 (800x600) 256 (640x480) 256 (640x480) 266 (800 x 600) 
262,144 262,144 _ 262,144 262,144 262,144 262,144 262,144 262,144 262,144 
8.00% 1.55 20 1,08 3.13 V3M-1.03A 1,03C 014C 1.09 
January 1989 January 1989 June 1986 January 1989 March 1969 danuary 1969 June 1988 January 1989 Septernber 1988 
e e e e e e e e e 
e e e e e e e e e 
e e e e e e e e e 
e e (@; e e e e e e 
e e Oo e e e e e e 
e e Oo (fe) e Oo Oo e e 
BIOSto RAM, BIOStoRAM, Font loader, ANSISYS, ANSI.SYS BIOS to RAM, BIOS toRAM,  8IOS to RAM, Oirectory 
font editor and demoprogram, videomodaset BIOSto RAM, emulator, diagnostics, diagnostics, 8/16-bit confirm utility, mode 
toader,mode —ihotkey/hot zoom, program diagnostics, BIOS to RAM, made switching, mode switching aperation test, forcing,screen 
switching, moni: mode switching keyboard access, mode switching, mouse dnver, mode switching, clearing, text 
tor selection, mode switching, smooth scro!l system screen saver mode selection 
nonstandard text screan saver information 
Pico s, zoom i ° i : 
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cards tested is its lack of drivers for 800 by 
600 resolution. 

Built around the Paradise VGA control- 
ler, the only chips on this modem-looking 
board that aren’t surface-mounted are the 
INMOS digital-to-analog converter, the 
ROM chips that contain the BIOS code, 
and the 512K of 100-nanosecond video 
DRAM chips that are soldered to the 
board. A single 15-pin connector lets you 
attach an analog monitor, and a VGA fea- 
ture connector on the card edge waits pa- 
tiently for something useful to do. 

The documentation that comes with the 
package is complete and easy to under- 
stand. Setup is readily accomplished with 
DIP switches on the board. The card 
comes with a mode-setting program, guar- 
anteeing that you’ll be able to change reso- 
lution and text modes if the software 
you're working with doesn’t offer any. It 
also features a font-loading utility. 


YR rectrus 


Renaissance RVGA il 

Renaissance GRX Inc , Cedar Park, 2265 116th 
Ave NE, Bellevue, WA 98004, (206) 454-8086 
Lisi Price: $495 

Requires: 286 or 386 AT-compatible compuler, 
VGA monitor (multscanning monitor required for 
800 by 600 display resolution). 

In Short: Butit around Renaissance GRX's 
custom graphics controller chip, this inexpensive 
256K cerd offers nearly flawiess VGA 
compatibility 
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SOTAVGA16 

SOTA Technology, 551 Weddell Dr . Sunnyvale, 
CA 94089; (408) 745-1111 

List Price: With 256K RAM. $445, with 512K 
RAM, $595. 

Requires : 286 or 386 AT-compalible compuler, 
VGA monitor (muitiscanning monitor required for 
800 by 600 display resolution). 

In Short: A full complement of connectors, 
Including one ior a bus mouse and the ability to 
dsplay 1,024 by 768 resolution make the SOTA 
VGA'16 e bargain. 
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VGA EM-16 

STB Systems Inc , 1651 N. Glenville, #210, 
Richardson, TX 75081 ; (214) 234-8750 

List Price: With 256K RAM, $449, with 512K 
RAM, $649. 

Requires: 286 or 386 AT-compatible 

VGA monitor (muthscanning monitor required for 
800 by 600 display resolutton). 

In Short: Packaged with three disks of softwara, 
including a Microsoft Windows/386 dnver, the 
VGA EM-16 comes with 9- and 15-pin 
connectors that allow Ito output TTL and analog 
signals. Itis also able to display 1,024 by 768 
resolution. 


CIRCLE 408 ON READER SERVICE CARD 
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1,024 by 768 Resolution— 
8514 vs. Extended VGA 


by Philip F. H. Rose 
Offering 786,432 pixels at 1,024 by 
768 (1K) resolution more than doubles 
a screen's information potential when 
compared with standard VGA's 
307,200 pixels at 640 by 480 resolu- 
tion. Nearly two thirds of the high-per- 
formance VGA cards we reviewed 
were able to display this impressively 
high resolution. It also happens to be 
the same high-resolution figure that 
IBM's far more costly 8514/A Graph- 
ics Adapter offers. But just because 
these boards are able to display a 1 ,024- 
by 768-pixel matrix doesn't mean they 
are 8514/A-compatible. In fact, none of 
them are. 

These extended VGA boards are in- 
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compatible with 8514/A because the 
8514/A is designed to work with the 
Micro Channel bus and because it uses 
a built-in graphics coprocessor. All of 
the cards we reviewed work with the 
AT bus, and none of them have graph- 
ics coprocessors. (The Video Seven 
V-RAM VGA does offer an on-board 
video memory cache, called FastWrite, 
that should give it some of the perfor- 
mance gains of a coprocessor.) 

Besides being incompatible, the ex- 
tended VGA boards and the 8514/A 
create their respective 1K resolutions 
differently. The 8514/A produces an in- 
terlaced display, which means that it 
generates images by scanning across al- 
temate lines of the screen, requiring 
two passes to produce a whole image. 
At least some of the VGA-based boards 
are capable of generating a noninter- 
laced 1,024 by 768 image, which is 


eae TWO WAYS TO DISPLAY 1,024 x 768 


The major difference between the 8514'A adapter and extended VGA boards such 
as the Video Seven V-RAM VGA is the Micro Channel 8514: A's coprocessor chip. 
Since extended VGA boards lack such a chip—and since they were designed to 
work with the AT bus—they are incompatible with 8514. A, though both types of 
video graphics adapters are able to display 1,024 by 768 resolution. 


VLSI VGA 
Memory eontroiler feature 
chips chip connector 
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produced in a single pass because each 
line is traced in succession. While mon- 
itors that display noninterlaced images 
cost considerably more than their inter- 
laced counterparts, the superiority of 
the image quality produced by a nonin- 
terlaced image is undeniable. 

The 8514/A can generate more col- 
ors at IK resolution. Outfitted with 
512K, an extended VGA board capable 
of displaying 1,024 by 768 will give 
you 16 colors in that mode, the same 
number you would get with a standard 
8514/A adapter. However, with added 
512K RAM memory, the 8514/A can 
display 256 colors, a feat beyond the 
capabilities of the VGA cards, whose 
board real estate is exhausted by 512K 
worth of video RAM chips. But if you 
do need 256 colors, the 512K-equipped 
VGA boards can give them to you at 
800 by 600 resolution. 
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THE COPROCESSOR’S ROLE 
The graphics coprocessor at the heart of 
the 8514/A is the key to its appeal. With 
the coprocessor, the board is able to 
move graphics processing off the main 
system microprocessor. By off-loading 
the creation of graphics from the main 
system microprocessor to the graphics 
board, you can achieve faster perfor- 
mance (as much as three times that of 
standard VGA) and added flexibility 
through the Application Interface. 
With the chip's command language, 
you can describe graphics primitives, 
such as rectangles and lines, with a few 
coordinates rather than with complete 
bitmaps. This procedure saves time, es- 
pecially in CAD operations. Besides 
enhancing graphics performance, it 
frees the main processor almost imme- 
diately, allowing it to pursue other op- 
erations once instructions have been 


Digital-to- 
analog converter 
toac) 


System 
board 
VGA 
connector 


VLSI 
controller 
chip 







800 BY 600 VGA 


passed to the graphics processor. In a 
multitasking environment, where there 
is less time when system resources are 
not in use, this off-loading could affect 
system performance substantially. 

While off-loading can be advanta- 
geous at the DOS prompt and with text- 
based applications like WordStar, it is 
especially useful in windowing envi- 
ronments, such as Microsoft Windows 
and Presentation Manager. It makes 
multiple window operations more prac- 
tical, especially when paired with a 16- 
inch monitor. 

This January, Compaq introduced 
another 1K-capable adapter. Compaq’ s 
Advanced Graphics 1024 board has 
more in common with the IBM 8514/A 
Graphics Adapter than it does with an 
enhanced VGA card. Like the IBM, it 
coexists in your system with standard 
VGA. When support for a VGA or low- 
er video mode is called for, the VGA 
board handles it directly. Only when 
the 1,024- by 768-pixel resolution 
modes are requested does the Compaq 
board kick in. 

The Compag AG1024 uses a graph- 
ics coprocessor, the Texas Instruments 
34010, to off-load work from the sys- 
tem microprocessor, it also supports 
Windows and AutoCAD, Like the Vid- 
eo Seven V-RAM VGA card (but not 
like IBM’s 8514/A Graphics Adapter), 
Compagq’s board is not interlaced. 


IS THE 8514 AN ADVANTAGE? 

While writing graphics primitives to the 
8514 processor is great for CAD, it is 
not always faster than the good old bit- 
map method. In fact, Presentation 
Manager will bypass the Application 
Interface completely . 

It is unclear at this point whether the 
8514 will become an industry standard. 
If it does, then you may find more prod- 
ucts supporting the 1,024 by 768 mode 
of the 8514/A than that of other cards. 
Whether it does or not, the support for 
Windows, AutoCAD, and other appli- 
cations offered by the Compaq Ad- 
vanced Graphics 1024 board and the 
enhanced VGA cards may be all you'll 
need. s 





Philip F. H. Rose is a project leader at 
PC Labs. 
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ACMA 286/12 


Desktop System 
Intel 80286-12 CPU running at 
6/12MHz (keyboard switchable) 
512K RAM, expandable to 8MB on 
system board 
0 wait state w/ page mode 
interleaved arrangement 
Shadow RAM for system & video 
BIOS relocation 
Five 16-bit & three 8-bit slots 
200 watt UL, CSA & TUV approved 
power supply (110V/220V) 
ROM-based setup 
Supports EMS/LIM 4.0 
Supports 80287 math coprocessor 
Choice of 1.2MB or 1.44MB floppy 
disk drives 
1:1 interleaved hard/floppy disk 
drive controller 
Parallel & serial ports 
Enhanced 101-key keyboard 
ACMA 286 utility software 


$795 


Mono EGA VGA 
$1,199 $1,499 $1,699 
$1,379 $1,679 $1,879 


20MB/65ms 
40MB/40ms. 


286/10 $745 


+ 


— 














i ~~ 
All 286 and 386 computer systems are compatible with MS-DOS, PC-DOS, OS/2, UNIX, XENIX, and Novell 


ACMA 286/16 


Executive System 


Harris 80286- 16 CPU running at 
8/16MHz (keyboard switchable) 
512K RAM, expandable to 8MB on 
system board 

O wait state w/ page mode interleaved 
arrangement 


Shadow RAM for system & video 
BIOS relocation 

Five 16-bit & three 8-bit slots 

200 watt UL, CSA & TUY approved 
power supply (110V/220V) 
ROM-Based setup 

Supports EMS/LIM 4.0 

Supports 80287 math coprocessor 
Choice of 1.2MB or 1.44MB floppy 
disk drives 

I:1 interleaved hard/floppy disk drive 
controller 

Parallel & serial ports 

Enhanced 101-key keyboard 

ACMA 286 utility software 


$995 


Mono EGA VGA 
$1,549 $1,919 $2,089 
$1,795 $2,165 $2,335 


40MB/28ms 
80MB/28ms. 


286 /20 $1,095 


Vertical Case Option Add $195 


‘More Than A Great Price 


"Acma delivers power and value!" 
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ACMA 386/20 


Professional System 


Inte! 80386-20 CPU running at 
16/20MHz (Keyboard switchable) 
IMB 32-bit high-speed RAM, 
expandable to 16MB (8MB 32-bit 
on system board) 

0 Wait State w/ page mode 
Interleaved arrangement 

Shadow RAM for system & video 
BIOS relocation 

Supports EMS/LIM 4.0 

Supports Weitek, 80387 & 80287 
Two 32-bit, four 16-bit & two 8-bit 
expansion slots 

200 watt UL, CSA & TUV approved 
power supply (1 10V/220V) 
ROM-based setup 

Extended BIOS functions to enable 
or disable shadow RAM, EMS & 
interleaved mode 

Choice of 1.2MB or 1.44MB floppy 
disk drives 

1:1 interleaved hard/floppy disk 
drive conntroller 

Parall&l & serial ports 

Enhanced 101 -key keyboard 


- ACMA 386 Utility Software 


$1,595 


Mono EGA VGA 


40MB/28ms $2,149 $2,519 $2,689 
80MB/2kms, 


$2395 $2,765 $2,935 


ACMA 386/25 


Business System 


- Intel 80386-25 CPU running at 

16/25MHz (Keyboard switchable) 

IMB 32-bit high-speed RAM, 

expandable to 16MB (8MB 32-bit 

on system board) 

0 Wait State w/ page mode 

Interleaved arrangement 

Shadow RAM for system & video 

BIOS relocation 

Supports EMS/LIM 4.0 

- Supports Weitek, 80387 & 80287 

- Two 32-bit, four 16-bit & two 8-bit 
expansion slots 

- 200 watt UL, CSA & TUV approved 
power supply (110V/220V) 

- ROM-based setup 

Extended BIOS functions to enable 

or disable shadow RAM, EMS & 

interleaved mode 

Choice of 1.2MB or 1.44MB floppy 

disk drives 

I:1 interleaved hard/floppy disk 

drive controller 

Parallel & serial ports 

Enhanced 101-key keyboard 

- ACMA 386 Utility Software 


$1,895 


Mono EGA YGA 
$2,449 $2,819 $2,999 
$2,695 $3,065 $3,235 


40MB/28ms 
8OMB/28ms 
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L 45-Day Money Back Guarantee 
m@ 2 -Year Warranty- 

@ Toll-Free Technical Support 
@ Leasing Available- 








If you want compatibility, performance and a great price you’! find it at Acma! 


ACMA XT/10 Monitors 


ACMA Diskless 


° Samsung F ull-Page & Video Card 
Turbo System Workstation mi ia ter a HE S615 
- 8088 CPU running at 4.77/10MHz ~ Intel 80286-12 CPU running at Samsung 14" CGA $219 
(keyboard switchable) 6MHz or 12MHz Samsung 14” EGA $325 
- 640K RAM - 640K RAM Samsung 14" VGA $365 
- 5.25" 360K floppy drive - Built-in Ethernet interface Samsung 14" SyncMaster $425 
- Dual floppy controller + Remote Boot PROM NEC Multisyne - 2A $499 
~ Eight expansion slots ~ Parallel & serial ports NEC Mullisyne - 3D $645 
- Supports 8087 math coprocessor - Upgradeable to a full function PC 
- Turbo/reset buttons, keylock & LED — - Two half-height drive stots Video Cards 
indicators on front panel - Low profile case w/ power supply ACMA mono M5 
- 84-key keyboard - Five expansion slots ACMA CGA $45 
« Enhanced 101-key keyboard ACMA EGA 640x480 $125 
$ 5 3 5 - Supports 80287 math coprocessor pons 16 by Pore $295 
Video-? VEGA VGA $275 
Mono EGA VGA 
20MB/65 $925. $1,295. $1,465 $ 975 V/O Cards 
286 1/0 (S/P/G) $45 


286 HD/FD controller $109 


Ly = i hem ‘ 
Hard Drive: 


Toshiba (Novell Certified): 


44MB/25ms $425 
72MB/25ms $595 
1SOMB/25ms $1,195 
Segate Calt 
Miniscribe Call 


Floppy Drives 
360K $75 
720K, 1.2MB or 1.44MB $85 


Printers 
Panasonic 1080 $179 
Panasonic 1124 $339 
Epson Call 


Call for other models. 


Government, Corporate & University P/O’s welcome! Order Toll-Free 

All computer systems come with a two year warranty ® and a 45- day tisk-free money back guarantee, 
On-sile service 18 an option, and ** leasing 1s available for business accounts - please call for details, Get a 800 oO 666 - 8898 
1% discount for prepayment or wire transfcr. Personal checks are accepted and lake seven business days to 
clear, There are no surcharges for Visa or Mastercard purchases, and we accept COD via cemified check. M-F 7 to 6, Sat. 9 to 3 (PST) 
Please add 2% for shipping and handling (systems only), In Caltfornia add 7% sales tax. Software, pnnters, “eS 
momtors and shipping arc not refundable Call for shipping cost for military addressed (APO/FPO), or if - « 
outside the continental United States, We are nol responsible for errors in typography or photography, and Tech. Supp ort 800 666 - 7868 
we reserve the nght tu substitute equivalent parts. All prices and specifications are subject lo change withoul ‘ 
notice, and all brand names are registered trademarks of their respective companies. Mon -Friv Only 


° All ACMA compuler customers recetve a lwo year warranty on system mother boards, RAM, Power 
supplies, keyboards, and board level products, First year covers all parts and labor, and the second year 
covers labor, Please call for complete details. 
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COMPUTERS, INC. 








Acma Computers, Inc., 117 Fourier Avenue, Fremont, California 94539 Corporate Office 415 - 623-1212 Fax 415 - 623 - 0818 
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MAGAZINE VGA SOFTWARE COMPATIBILITY = ast "VGA HARDWARE COMPATIBILITY 
ot mae 
Ae >. ‘ ¢ oo re MODES 
Cl a rs 0 ‘ b 
“ oo ow ee eget yo eo™ od we a 4o® 

Tatung VGA P P Pp oP P P P P P P Pp oP P P P 
Peacock Plua EVGA P P P P P P P P P P P P P P P 
Intelligent VGA Model 650 P P P P P P [ P Pp oP P P P P P 
VGA Profeaalonal P P P P P P P P P P P P P P P 
VGA Wonder P [ P P P P P P P P P P P P P 
HP Video Graphics Adapter P P P Pp ep GP P P P P P Pp P Pp 
AST-VGA Plus Pp P pep Pp P Pe P P P P P P P P 
Toucan VGA 1024 P P P P P P P i P P 7 ia ia ae 
SOTA VGA/16 P P P P P P Par P P P Hf i a 
Tecmar VGA/AD Mme ep M@m@eopéeep ee ep pep 9 lll ill Gal 
VGA EM-16 P P P P P Boe P P P P P P P P 
ProDesigner Plus VGA P P P P P P P P P P P 1 i a 
V-RAM VGA P P P P P P P P P P P P P P P 
SuperVGA Model 5400 P P P P P Boe P P P P P P P P 
Renalssance RVGA II P P P P P P P P P P P P P P P 
P—pass, F—fail. 


Of all the boerds tasted for VGA compatibility, 
only the Ranaissence RVGA II came fhrough 
our entire suite of VGA compafibllity tesfs 
unscathed. Not only did if pass fhe software 
(BIOS-level) tests, it was also the first VGA 
board we have tested thaf passed every one of 
the hardwara (register-tevel) tests. The RVGA 
I's high degree of compatibility is due to its 
Cirrus Logic chip set; none of tha other tested 
displey adapters used this chip set. 

All of tha boards, axcept for fhe Tecmar 
VGA/AD, passed the software compatibility 
tests. Tha VGA/AD hed trouble with the Color 
Bars and DAC Peletta fests, failing to displey fhe 
colors associated with both tests. 

Apart from the Renaissance RVGA II, each 
of fhe boards feiled af least one of the hardwara 
compatibilify tests. Feilure of any one test does 
not invaldata a card’s VGA utility; it merely 
indicates thaf the card does not meet IBM's PS/2 
VGA specification complately. Most commarcial 
software should run on cards failing one or two 
of the tests. But cards that are not 100 percent 
compatible with the PS/2 VGA specification will 
heve problems wifh some softwara somewhera 
down the line, 

The 15 boards tested used VGA chip sets 
from Tseng Labs, Paradise Sysfams, Video 
Seven, ATI Technologtes, and Cirrus Logic. The 
boards using the Tseng Labs chip set displeyed 
the widest variance of failures, ranging from one 
failure by Allstar Microsystems Corp.'s Peacock 
Plus EVGA to ten fellures by the Tecmar VGA/ 
AD. The rest of fhe boards had only one or two 
failures, indicating that all of these chip sets are 
good aferting points for a VGA controller. 

The worst-performing board overall was the 
Tecmar VGA/AD, which failed 10 of our 21 
compatibility tests. Its poor performance is offset 
by the wide range of high-resolution software 
drivers provided with the board. You should 
check its compatibifity with the software you ere 
Planning to run on it before you buy. 
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In addition, all of the boards were tested with 
Microsoft Windows/386 running as reguler VGA. All 
were able to load Windows/386, run a taxt 
application within a window, and run while swifching 
to a non-Windows graphics application in the 
background. 


VGA SOFTWARE COMPATIBILITY 


The VGA Software (BIOS-level) Compatibility test 
group deals with VGA mode 19: 320 by 200 
resolution by 256 colors. The five tests involved are: 


Color Bars. This fesf displays the entire 256-color 
spectrum that VGA is capable of producing. 


VGA COMPATIBILITY ' 


Hardware compatibllity with the IBM VGA standard 
is determined by addressing the six sets of 
registers in IBM's PS/2 VGA video subsystem. The 
fests are performed on an IBM PC AT 339, with 
fhe resulls measured againsf the PS/2 
motherboard implementation of VGA on a pass’fail 
basis. The following regisfer areas are covered. 


The genera! registers include a stetus register, 
which ts used to tell the system whether video 
information is being displayed or a vertical retrace 
of tha CRT's gun ts being performed. The sfatus 
register can be programmed so that the system 
microprocessor may be interrupted dunng a 
vertical retrace, and it can requesf system 
resources for the display. 

The DAC reglister controls the digital-to-enalog 
converter. This converter tekes the digital video 
output tram the VGA’s attnbute controller end 
converts the signals to analog form. 


The ettribute registers ara responsible tor the 
atinbute controller, which is part of tha VGA 
controller chip. The attrbufa controlter is 


Character Set. This procedure displays the entire 
IBM character set (256 charectars) on a 40-column 
screen in both normal and high-intansity whita. 


Cheracter Attributes. This test displays the 
haxadecimal characters 0 fhrough Fh using fhe 
same color shadings found in the Color Bars tesf. 


Line Pattern. This test draws an octegon, with the 
darkest colors in the middle and the lighter, mare 
pastel colors blending toward tha outside. 


DAC (digital-to-analog converter) Pelette, This fest 
draws the colors red, green, blua, end gray in 64 
shades each, starting at tha darkest leval and 
moving to the lightest. 


responsible for formatting the information in video 
memory for outpuf to fha DAC and subsequently fo 
the display. 


The CRT controller (CRTC) registers generete 
the timings tor honzonfal and verticel swaaps of 
the CRT gun. These registers include a vertical 
blank interrupt (VBI) registar. The CRTC also 
allows for split-screen operations end tor panning 
and smooth scrolling of on-screen imagas. 


The sequencer reglatera generate fhe fimings for 
video RAM retresh and control the character map 
and character attnbufas. 


The graphica registers handle tha graphics 
controller, another element of the VGA controllar 
chip. The graphics controller ts tha interface 
between fhe attribufe controller and video memory 
during screen displey. It converts perallel memory 
deta to senal bit plane data and sands it to the 
attnbute controller. It is also the interface between 
the system microprocessor and vidao memory 
during memory wnta/read operetions. The 
graphics controller can perform logical operations 
on the deta as it mavas between system RAM and 
display RAM. 
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VGA HARDWARE COMPATIBILITY 


The VGA Hardware (register-level) Compatibility 
test suite ie composed of eight Individual tests. 
Direct Writes to Frame Buffer. This test writes 
directly to the displey's video RAM using 15 displey 


modes of VGA. This procedure tests the eystem'e 
@bility to manipulate the VGA graphics contraller, 
ellowing direct memory access to the video RAM. 


Direct Palette Access. This test cycles through the 
colors of the display by directly controlling the DAC. 


VGA Write Modes. This test deals with two areas 
ot the VGA controller chip: the graphics controller 
6nd the attribute controller. The top half of the 
screen is @ grephics controller test in which the 
results of the different VGA write modes are 
displayed. The bottom hail of the screen tests the 
attribute controller's plane enable write registers. 
Status Register. Thie test checks the vertical blank 
bit contained in the set of general registers and 
compares It fo the clock on the VGA board. 
Programmable Character Generator. This tests 
the VGA's ability to deal with e programmable 
character set, which ie the domain of the sequencer 
in the VGA chip. The entire IBM character set 

, appears upside down In the middle of the screen, 


pirat acl nla "shin 








BY 600 VGA 


Testing VGA compatibility at the BIOS 
level revealed the same minor problems 
that many other cards had with the PC 
Labs Color Bars and Character Attributes 
tests. At the register level, the HP Video 
Graphics Adapter was not able to initialize 
modes 7 and 15 during the Direct Writes to 
Frame Buffer test. More importantly, its 
failure in the Status Register and Vertical 
Blank Interrupt tests indicate that it will 
have trouble with advanced graphics pro- 
grams that make use of these features. This 
board did quite well, however, on the test 
that writes directly to the video memory 
(Direct to Screen test) and performed with 
average success when writing through the 
BIOS. 

Although a 640 by 480 16-color driver 
for Microsoft Windows, Version 1.03, was 
included in the package, the board lacked 
an 800 by 600 16-color driver for Micro- 
Soft Windows/286 or Windows/386. It does 
come with Super VGA drivers for Auto- 
CAD, CADvance, Lotus 1-2-3, GEM, and 
VersaCAD. 


Tatung VGA 

Tatung Company of America inc., 2850 

— Ser baeenhy OR OE, end iz 

let Price: Price: $439 

¥en 286 or 386 AT-compatible computer, 
Monitor (multiscanning monitor 


required for 
scoes Boe dpa mommies 
In Short: Fast and low-priced, this halt-length 
card comes with five free drivers; Microsoft Win- 
dows/386 and GEM drivers are available on one 
disk for $10. 


CIRCLE 408 ON READER SERVIVE CARD 
Tecmar VGA/AD 


Tecmar, 6225 Cochran Ad., Solon, OH 44139; 
(216) 349-1000 


drivers and 9- 
pin, 16-pin, and VGA feature connectors, the Teo- 
mar VGA/AD's performance is above average. 


CIRCLE 410 ON READER SERVICE CARD 


V-RAM VGA 
Video Seven Inc., 46335 Landing Pkwy., 
Fremont, CA 94538; (415) 656-7800 


List Price: With 256K RAM, $799; with 512K 
RAM, $1,099. 
Requires: 286 or 386 AT-compatibie computer, 


Impressive, but not enough to make up for lis 
ridiculously high price. 


CIRCLE 411 ON READER SERVICE CARD 


INTELLIGENT DATA SYSTEMS INC. 
: Intelligent VGA 
Model 650 
by Ken Shelby 


For $399, Intelligent Data Systems offers a 
plain-vanilla 256K board with midrange 
speed. And if you’re a Paradise fan, take 
note: the Intelligent VGA Model 650 
board appears to be identical to the Para- 
dise VGA Plus 16 card (which we looked 
at but didn’t officially review). 

The differences between the Model 650 
and the Paradise card were minor: under 
the smal] ‘‘IDS”’ sticker covering its Para- 
dise VGA controller chip, the Model 650 
has ‘‘rev x4” silk-screened; the silk screen 
on the Paradise VGA Plus 16 reads ‘‘rev 
x3.” The two boards performed absolutely 
identically. In fact, either board will run 
the software that is supplied with the other. 
And the documentation supplied with the 
IDS board was also obviously from Para- 
dise. 

This card looks well laid out, with lots 
of surface-mount chips in evidence. Its 
256K of 100-nanosecond video DRAM is 
soldered on-board, and it contains a 15-pin 
analog monitor connector along with a 
VGA feature connector. Setup is through 
DIP switches. Programs bundled with the 
card include a driver to shadow the video 
BIOS in main system RAM, diagnostics, 
and a program to switch the board between 
the various VGA modes. 

Like several other boards, the Model 
650 has some BIOS-level compatibility 
problems, as shown by its failure on the 
Color Bars and Character Attributes tests. 
The only hardware problems involved the 
Status and Vertical Blank Interrupt regis- 
ters. Its failure on the Status Register test 
indicates that the board will be likely to 
have problems with advanced graphics 
programs. The Vertical Blank Interrupt 
test results, while not relevant to the bulk 
of current applications, may pose prob- 
lems in the future as developers make 
greater use of this register to implement 
flicker-free screen updates. The video 
benchmark and Microsoft Windows per- 
formance test results were about on a par 
with other boards tested. 

The Intelligent VGA Model 650 comes 
with all the Super VGA drivers that Para- 
dise cards do, including Microsoft Win- 
dows/386. 
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F ted 15 VGA controller boards with 16-bit by 600 resoiution using the manufacturer's provided Super 

i both text and graphics modes. We have VGA driver for Microsoft Windows/286, Version 2.1. The 

__ included the results of the iBM PS/2 Mode! 60's built-in Windows tests were performed in a window 60 columns 

» VGA for . All boards were tested in a 16-bit slot wide and 20 rows deep to keep the tests comparable from 
of an IBM PC AT 339 with 640K ol conventional memory card to card. The results indicate the VGA boards’ relative 

using DOS 3.3. All graphics tests were performed at 600 performance in the Windows graphics environment. 





Line Two Elapsed Time (seconds) 
The Line Two function test measures Neest 
the time it takes to draw 100 random 04 
Jines of various colors. 
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The Rectangles test measures the 
time it takes to draw ten rectangles of 20 
random size and color. 





Ellipses Elepeed Time (seconds) 


The Ellipses test measures the time WORST 
it takes to draw 100 ellipses of NO 


random size and color. | hice | I = 
eee ee a 


i 





BEST 


13.2 14.1 13.8 14.2 14.0 13.2 13.2 13.1 13.2 12.6 12.6 126 9.8 12.5 10.3 11.9 





Bitbit Elapsed Time (seconds) 


The Bitbit (Bit Block Transfer) test 
measures the time it takes to draw 
100 rectangles of the same size and 
color. 
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* This product was not reviewed, but we are reporting its test results for comparison. 
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Stretchbit Elapsed Time (seconds) 


The Stretchbit (Stretch Block Transfer) 

test measures the time it takes to draw 60.0 
100 copies of a rectangle with varying — 
sizes but the same color. 45.0 
















30.0 
S 


croliwindow 





Si 
The Ser test creates a 
rectangle 1/10 the height and 1/10 the 120 


width of the window in the upper-left- 
hand corner of the screen and measures = 9.0 


the time it takes to scroll across the 

window to the right, down, and 60 
diagonally to the upper left of the 

window, pixel by pixel. 38 


Fill Rect 


The Fill Rect test measures the time 200 WORST 
it takes to fill the window 512 times SS 
with varying colors. 
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Rage PERFORMANCE TEST RESULTS: COMPOSITE VIEW 






Relative Timee 
we {IBM PS/2 Model 60 VGA = 100) 
In the Windows performance tests, as in 

the video benchmark tests, ATI Technologies’ 
VGA Wonder and Video Seven's V-RAM VGA 
were at the head of the class, with the Tatung 
VGA board running third. STB Systems’ 
board—the VGA EM-16—also performed well, 
its Windows driver elevating its graphics 
performance to a level that approaches the 
leaders on this test. 

The IBM PS/2 VGA and the HP Video 
Graphics Adapter were tested at standard 
VGA resolutions using the standard Windows 
drivers for VGA. The PS/2 VGA has no 
support for Super VGA resolution, while HP 
does not furnish an 800 by 600 driver for 


Windows. 
* This product was not reviewed, but we are 
reporting its test results for comparison. 


(CONTINUES) 
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Elapsed Time (seconds) 
The Video BiOS Routine Without 
Scrolling benchmark test measures how 80 WORST 
quickly the BIOS on the video adapter 2) a a 


waites text data to the screen. Fast video 

wnting helps with programs that show full 
or partial screens of data without scrolling 
the screen. 


Elapsed Time (seconds) 





The Video BIOS Routine with 
Scrolling benchmark test measures 
how fast the video adapter can scroll the 
screen, moving the display up one line at 
atime. Good performance is helpful for 
scrolling through word processing or 
spreadsheet files. 





6.48 7.41 556 4.06 324 3.79 4.01 4.01 3.02 a 3.35 4.28 253 2.25 2.53 2.52 


Direct to Screen Elepsed Time (seconds) 


The Direct to Screen benchmark test 8.0 WoRST 


indicates the speed of the video adapter 
memory. Good scores Indicate that 
information can get to the screen 
quickly, particularly for programs that 
avoid the computer's BIOS and go. 
directly to the screen. 
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Relative Times 


The top three boards in this roundup prove that there is more BMIRS'2/MOCS GO.VGA <1100) 


then one answer to high-performance VGA. The top honors 
in the video benchmark tests go to the ATI Technologies 
board, the VGA Wonder, with credit to its proprietary VGA 
controller for its performance. Video Seven comes in second, 
with its use of dual-ported VRAM in the V-RAM VGA board, 
end Tatung is right behind, the Video Seven controller tn its 
Tetung VGA keeping it in the hunt. All three boards 
outdistanced the built-in VGA of the PS/2 Model 60, which 
use@s an 8-bit controller running in e 10-MHz machine for the 
video benchmark tests. 

Bringing up the reer are products from Genoe Systems 
Corp., STB Systems, end Communication Inter-Globe (the 
SuperVGA Model 5400, VGA EM-16, and Toucan VGA 1024, 
respectively). The numbers for the Video BIOS Routine tests 
indicate 8-bit BIOS functioning. When tested in an 8-bit slot, 
the Genoe end Inter-Globe boards ran slower still, whlle 


STB's performed the same. This implies inefficient BIOS $ ey, 

coding on the part of Genoa end Inter-Globe. The STB boerd Rag *t 

runs its BIOS et only 8 bits. Nevertheless, all these boards do She, 
tun the displey memory in ¢ 16-bit-wide deta path. he 

* This product was not reviewed, but we are reporting its test results for comparison. She, (eno) 
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Some Pe 


ople B 


FastWrite VGA 
For Its Binding Speed. 





And then again, some people buy it for its high 


resolution, Or its hardware compatibility. 

But whatever you sa it for, FastWrite VGA is 
guaranteed to give you VGA performance like you've 
never seen before. use FastWrite VGA outperforms 
all competitive VGA boards. Pure and simple. 

_ You see, this powerhouse surpasses standard IBM 
VGA in both color and resolution. Which means you get 
resolution up to 800 x 600 with 16 colors, or 640 x 400 
with 256 colors. 

We even offer a 256K memory upgrade that gives 
you 640 x 480 with 256 colors and our exclusive non- 
interlaced 1024 x 768 with 4 colors. 

And not only is Fast Write VGA 100% register 
level compatible, it’s also the only VGA solution that’s 
form factor compatible. It has the same daughter card con- 


‘The foltowing are 


registered 
Vanable frequency monitor required for greater than 640 x 480 resolution. Monitor capable of 48 KHz needed for 1024 x 768 


nectors as the IBM PS/2 Display Adapter, to accommodate 
ware add-ons in the future. 

What's more, your current VGA software—or 
an res plan to buy —is guaranteed to run on FastWrite 
VGA. Even OS/2 products. It's backwards compatible 
with EGA, CGA, MDA and Hercules modes. So all your 
software will run faster than ever before. 

Of course once you buy, you get free technical 
support, guaranteed VGA compatibility and a full five-year 
warranty. All for a price that won't leave you staring 
blindly into your wallet. 

So visit your local dealer and find out more about 


FastWrite VGA. 
VIDEO V; SEVEN 


We guarantee 
46225 Landing Pkwy., Fremont, CA 94538, (415) 656-7800. 


that you'll see 
the difference. 
CIRCLE 127 ON READER SERVICE CARD 


and unregistered trademarks of the companies listed. FustWnte VGA, Video Seven Inc . PS/2, Display Adapter, International Business Machines Corporation: 


ideo Seven reserves the nght to change specifications without notice. 


ORCHID TECHNOLOGY 
ProDesigner Plus 
VGA 


by Alfred Poor 


Long, low, and lean, Orchid Technol- 
ogy’s ProDesigner Plus VGA gives you 
high resolution with a low profile. At a list 
price of $599, this full-length board will 
give you displays of up to 1,024 by 768 
resolution and midrange performance. 

The board is less than 3 inches tall, 
making it easy to fit into XT and small- 
footprint cases. The limited amount of 
board real estate is part of the reason that 
the card offers only a 15-pin analog port. 
But the ProDesigner Plus is one of the easi- 
est cards to configure and install, it has 
only two jumpers and no switches. 

The ProDesigner Plus is built around 
the Tseng Labs VLSI chip. The card also 
sports three separate BIOS ROM chips and 
five different crystals. The 512K of memo- 
Ty comes in the form of 100-nanosecond 
chips that are soldered in place. Overall the 
board has a fairly clean design, thanks to 
its extensive use of surface-mount chips. 
There is only one extra wire on the back of 
the card, indicating minimal last-minute 


The ProDesigner Pius 
is one of the 

least expensive 

512K boards that 


you can buy. 


design changes. Orchid also offers two 
other VGA cards. The Designer VGA is 
an 8-bit card with 256K RAM; the ProDe- 
signer VGA is a 16-bit card with 256K. 

The ProDesigner Plus performed well 
in the PC Labs compatibility tests, having 
only a few register-level flaws. The most 
significant was a jumpy response to the 
Pan and Scroll test, which is a problem 
shared by the majority of the cards tested 
here. The benchmark test times were uni- 
formly average compared with those of the 
competition. 
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The ProDesigner Plus comes with 800 
by 600 drivers for Microsoft Win- 
dows/286, Ventura Publisher, Lotus 
1-2-3, AutoCAD, and other popular pro- 
grams. It also includes some handy utili- 
ties, such as small text fonts and a screen 
font editor, a BIOS relocation program, 
and an ANSI.SYS-type emulator. In addi- 
tion, the card came with Hotkey and Hot- 
zoom, a handy pair of utility programs that 
allow you to zoom in on a graphics dis- 
play, then pan around to examine different 
areas in close-up detail. 

The ProDesigner Plus is one of the least 
expensive 512K boards you can buy, and 
when you factor in its respectable bench- 
mark test performance, it comes out as one 
of the more attractive values in the field. 


PARADISE SYSTEMS INC. 


VGA Professional 


by Ken Shelby 


At $799, Paradise Systems’ VGA Profes- 
sional is a high-priced card offering mid- 
range performance. Surprisingly, it lacks 
the ability to display 1,024 by 768 resolu- 
tion, which is offered by nearly two-thirds 
of its competitors. It does offer a wide se- 
lection of Super VGA drivers, including 
one for Microsoft Windows/386. 

Owned by Western Digital, one of the 
larger microcomputer chip manufacturers, 
Paradise is one of the major VGA control- 
ler chip set makers; as you would expect, 
the chip on this board is a Paradise unit. 

Paradise’s line of VGA cards also in- 
cludes the 8-bit, 256K Paradise VGA 
Plus. The VGA Professional circuits are 
neatly laid out, with only surface-mount 
chips used. A 15-pin analog monitor con- 
nector and a VGA feature connector ac- 
company the card. Setup is accomplished 
via four DIP switches. Utility programs 
bundled with the card include a device 
driver to run the video BIOS in main-sys- 
tem RAM, diagnostics, and a program to 
switch the board between the various VGA 
modes. 

Like several other boards, the VGA 
Professional has some BIOS compatibility 
problems, as shown by its failure on both 
the Color Bars and Character Attributes 
tests. The card also failed the Status and 
Vertical Blank Interrupt tests. While not 
Strictly relevant to most current applica- 


tions, these shortcomings may pose prob- 
lems in the future as developers use these 
registers to request system resources for 
screen updates. The video benchmark and 
Windows performance tests placed the 
VGA Professional in the middle of the 
pack in speed. 

High-resolution Super VGA drivers are 
included for AutoCAD, CADvance, 
Framework Il, GEM, Generic CADD, Lo- 
tus 1-2-3, Ventura Publisher, VersaCAD, 
Microsoft Windows/286 and /386, and 
WordPerfect. 


RENAISSANCE GRX INC. 


Renaissance RVGA II 


by Alfred Poor 


Some folks play follow the leader, while 
others prefer to set their own course. The 
$495 Renaissance RVGA II from Renais- 
sance GRX is an example of independent 
thinking, most of it laudable. 

Renaissance specializes in graphics 
products, and the RVGA II actually repre- 
sents one of the lower-end items in its line- 
up, which also includes the Renaissance 
RVGA, an 8-bit 256K card. Among the 
high-end graphics video adapters designed 
and produced by Renaissance is the new 
AG1024 built for Compaq. 

The two-thirds-length RVGA II promi- 
nently features a pair of VLSI chips from 
Cirrus Logic; it is the only board to sport a 
chip set from that maker. It has three crys- 
tals and carries 120-nanosecond RAM 
chips soldered in place. Unlike most of the 
other cards in this review, the RVGA Ii 
comes with only 256K; there is no 512K 
model. (This limits the number of colors 
that can be displayed in a given mode, but 
the card can still produce 16 colors in 800 
by 600 resolution, enabling it to display 
Super VGA.) There is but one jumper on 
the card, and configuration is handled with 
a bank of eight switches that can be 
reached through the end mounting bracket. 
The bracket also offers both 9-pin digital 
and |5-pin analog ports. 

In fact, the RVGA II’s design is im- 
pressive in all areas save one: its failure to 
support 16-bit video RAM. The card’s un- 
impressive speed—its performance on the 
video benchmark and Windows perform- 
ance tests placed it on the low side of the 
midrange—is likely due to this lack. 

The card did turn in a nearly flawless 
run on the compatibility tests. The only 


1024X768 IBM COMPATIBLE VGA VIDEO CARD 


WWONDIER, 


S EC ON D WonodDER 





T.: the Phenomenal VGAWONDER does it all at IBM Hardware level ® 
compatibility with automatic monitor detect and no dip switches or 
jumpers toset. AHOT CARD for the 286/386 POWER USER with AUTO 
BUS DETECT for 8 or 16 hit slots, running with a 16 bit datapath with 
1:1 interleave. 100% IBM HARDWARE LEVEL COMPATIBILITY means 
that ALL software and operating systems designed for IBM systems will 


run. 102-4 WILL BE DISPLAYED IN COLOR ON STANDARD MULTI- t TECHNOLOGIES INC. } 
FREQUENCY MONITORS. Although these features are expected from 

ATI they are NOT AVAILABLE from other manufacturers. EGA on all 

monitors including RGB & TTL means a perfect card for Technology yacan Trust. 
networks. MOUSE ON BOARD! AT! huilt the mouse right 4 a era re 


Cannda MiW 352 Tolex 06-966640 (AT! TOR) 
‘Tet (436) 756-0718 Fax (416) 756-0720 _ 


in to this one, why not? No extra charge! VGAWONDER Fy 
is available in both 512K and 256K Versions. Ask your ay 
dealer for more information. 
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AUTOCAD — Autodesk inc. WINDOWS —Microsoht inc GEM—DigaaiReseschinc aaa 
VENTURA — Xerox Corp. HERCULES — Hercules Computer Technology inc ae 
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Business Machines Corp e 
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snag was that the Windows Fill test did not 
work properly: the colors jumped as the 
display hit discontinuous points in the 
shading instructions. The problem was in 
the Windows driver, and itis a tribute to the 
company’s programming staff that a beta 
version update that arrived the next day 
took care of the problem. According to a 
Renaissance representative, the problem 
had never been reported before, making 
the overnight fix all the more impressive. 
The only other hitch was that you must run 
a special parameter driver to get the Win- 
dows driver to work with an NEC Multi- 
Sync II monitor. 

The benchmark test results were 
mixed, with the Windows times on the 
slow side of average. This is due in large 
part to the 800 by 600 Windows driver; you 
should expect to see average results for 
other applications, which include all the 
usual packages (AutoCAD, GEM, Lotus 
1-2-3, and Ventura Publisher) and Sym- 
Phony, but not Windows/386. 

According to the company spokesman, 
the card offers some extra advantages. For 
example, the VGA feature adapter can be 
used with the card under all modes, which 
is not the case with some of its competi- 
tors. The feature adapter could become an 
important item in the future because it per- 
mits pass-through access for the VGA to a 
high-resolution display attached to a sepa- 
tate graphics coprocessor board (such as 
the new Compaq product). 

Aside from the problems with the Win- 
dows driver, the RVGA II proved to be a 
solid product at an attractive price. It has 
the earmarks of good engineering, includ- 
ing flawless VGA compatibility, and rep- 
resents a good value. 


SOTA TECHNOLOGY 


SOTA VGA/16 


by Ken Shelby 


Offering a variety of options, including 9- 
pin TTL, bus mouse, and feature connec- 
tors—as well as the ability to display 1,024 
by 768 resolution—this $595 512K VGA 
board from SOTA (an acronym for State of 
the Art) is a good deal. 

SOTA builds its VGA/16 board around 
a Tseng Labs controller chip, which is the 
sole surface-mount chip on the board. 
Both the standard 256K of 100-nanosec- 
ond video DRAM (which sells for $445) 
and the optional upgrade to 512K reside in 
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sockets. The card comes with a font load- 
er, a font editor, and seven fonts, as well as 
a diagnostics program, a device driver to 
run a copy of the video BIOS from main 
system RAM, and a mode-switching pro- 


gram. 

Like ATI Technologies’ VGA Won- 
der, which also uses the Tseng Labs con- 
troller chip, the SOTA card failed the Ver- 
tical Blank Interrupt and the Pan and Scroll 
tests, indicating that sophisticated graphics 
programs will probably have some trouble 
with both flickering and jumpy scrolling. 

Unfortunately, the SOTA card also 
failed those portions of the VGA Write 


Like the VGA Wonder, 
which also uses the 


Tseng Labs controller 
chip, the SOTA card 


failed some tests, 
Indicating that it will 
have trouble with 


some graphics 


programs. 


Modes test that probe the card’s ability to 
handle logical operations on video data: 
Rotated 4, AND, OR, and XOR. And, 
like several other cards, it failed the BIOS- 
level Color Bars and Character Attributes 
tests. None of these test failures should 
make the board unusable, though they may 
indicate that it will have minor problems 
with some software packages. 

The speed tests showed that the 
VGA/16’s BIOS is faster than average, but 
it was a bit slow when writing directly to 
the display buffer. The card lacks a Micro- 
soft Windows/386 driver, but it does come 
with the five basic drivers and one for Sym- 
Phony. 

Its bus mouse connector alone makes 
the SOTA VGA/16 special; combined 
with its solid performance, wide range of 
options, and low price, the VGA-16 adds 
up to an impressive product. 





STB SYSTEMS INC. 


VGA EM-16 


by Alfred Poor 


The VGA EM-16 is a two-thirds-length 
card that lists for $649 with 512K, which 
places it about in the middle of the pack. 
While it offers a wider range of features 
than the bulk of its peers, this VGA card’s 
performance on our video benchmark tests 
appears to conflict with the phrase from 
which its maker’s name is derived: Simply 
the Best. 

The VGA EM-16 is built around the 
same Tseng Labs VLSI chip, as are the 
majority of the other cards that we look at 
in this review. It comes with five crystals, 
a pair of BIOS chips, and carries both a 9- 
pin digital and a 15-pin analog port on the 
card bracket. The bracket also has two 
jumpers and a hole that gives you access to 
the four-switch DIP block. It has a feature 
connector and is capable of displaying 
1,024 by 768 resolution. The DRAM 
memory chips are all socketed, making it 
easier for the user to replace chips than if 
they were soldered into position. (A 256K 
version of the card is available for $449, 
and STB also sells an 8-bit 256K card 
called the Auto VGA.) 

The card comes with three disks of soft- 
ware. In addition to drivers for many popu- 
lar programs, including Microsoft Win- 
dows/386, they contain a few utilities. One 
of these utilities allows you to select the 
display mode and another relocates BIOS 
into memory (cither through a CONFIG. 
SYS driver or a separate program). There 
are also the Hotkey and Hotzoom utilities, 
which enable you to zoom in and pan 
around a graphics screen in another appli- 
cation. The disk includes an impressive 
demo that shows off the VGA EM-16's ca- 
pabilities. 

The card’s performance on the PC Labs 
benchmark tests was mixed: while it was 
one of the slowest in our video benchmark 
tests, it was one of the fastest in our Win- 
dows performance tests. The card had a 
few problems with the compatibility tests, 
both on the BIOS and the register compati- 
bility suites. None of the compatibility 
problems, such as troubles with a mono- 
chrome mode and with the Pan and Scroll 
test, were particularly serious. 

In the final analysis, STB Systems’ 
VGA EM- 16 is an average product: what it 
lacks in terms of performance it makes up 
for in features. 
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At $439 for a 256K card, the Tatung VGA 
is one of the lowest-priced VGA cards we 
reviewed. This half-length card is also one 
of the fastest. 

The Video Seven VGA chip set is the 
engine driving the Tatung VGA’s opera- 
tions. This well-designed board has 256K 
of 120-nanosecond surface-mounted 
DRAM. In fact, many of the board’s chips 
use surface-mount technology, thus de- 
creasing the number of chips on the board. 

An auto-sensing feature determines if 
the board is installed in an 8-bit or a 16-bit 
slot; the Tatung supports both 8- and 16-bit 
video BIOS and video RAM. DIP switch- 
es, accessible only if you remove your 
computer’s cover, configure the board for 
backwards compatibility emulation, im- 
pose standard VGA mode, and force 8-bit 
ROM and BIOS access. The board has one 
15-pin analog connector. 

The Tatung VGA is capable of display- 
ing 16 colors at both 640 by 480 and 800 
by 600 resolutions, as well as 256 colors at 


An auto-sensing 
feature in the half- 
length card 


determines 

if the Tatung VGA is 
installed in an 8- or 
16-bit slot. 





600 by 400, from a palette of 262,144. It 
supports three extended text modes—80 
by 43, 80 by 60, and 100 by 60—directly 
through DOS with the Enhancement Se- 
lection Utility. Another way to access all 
of the extended VGA text modes is to re- 
place ANSI.SYS with Tatung’s VGA- 
ANSLSYS driver. The card comes with a 
RAMBIOS.SYS driver to load the video 
BIOS into system RAM. 

Tatung claims the board is both BIOS 


800 BY 600 VGA 





and register compatible, and the card 
failed but one compatibility test: our regis- 
ter-level compatibility Pan and Scroll test, 
one of the most troublesome tests for these 
cards. 

Software drivers are included for only 
Lotus 1-2-3, Symphony, Microsoft Win- 
dows/286, AutoCAD, and AutoShade. For 
$10, you can buy a disk that has both 
Microsoft Windows/386 and GEM drivers. 


EDITOR'S CHOICE 


The Tecmar VGA/AD is a midpriced card 
offering better-than-average performance. 
ithas a list price of $695 and comes with a 
wealth of interesting features, including 
some unusual ones, 

The most attractive feature of the 





®@ VGA Wonder 


It’s all in the chip, the people at AT] 
say rather smugly. They don’t 
elaborate, but there’s no doubt that 
something in their proprietary chip is 
responsible for making the VGA 
Wonder board so fast. ATI's cards are 
capable of processing video bits faster 
than any of the competitors, even the 
highly-touted Video Seven 

V-RAM board—and they cost about 
40 percent less than it does, with retail 
prices of $699 for 512K and $499 for 
256K. On the street, the 256K version 
is selling for as little as $280. 

But ATI Technologies’ VGA 
Wonder offers more than just speed. 
Among its wealth of features is a bus 
mouse port, which at present comes 
with a Microsoft-compatible mouse. 
Although the VGA Wonder can 
generate resolutions as high as 1,024 
by 768 pixels, it is not compatible 
with IBM's 8514/A, which generates 
the same resolution but uses a 
different coprocessor. 

Like the high-performance VGA 
cards we've compared it with, the 
VGA Wonder has a 16-bit data path 
and is able to display the 800 by 600 
resolution needed for Super VGA. Of 
all the VGA card configurations 
available, we think that this 16-bit, 
800 by 600 combination offers the 
most bang for the buck. These cards 
let you display the 50 percent more 
pixels that Super VGA offers—and 
move them around a lot faster than an 
8-bit card can—for about an extra 
$125 or so. 

At present, however, Super VGA 
is a standard-in-waiting. Until it 
teaches the point of acceptance where 
software manufacturers write drivers 


to support it, you're dependent upon 
the VGA card you buy to supply 
Super VGA software drivers. While 
ATI's VGA Wonder offers a fairly 
decent selection, like more than half 
of the cards reviewed it lacks a Win- 
dows/386 driver. 

One card that does comes with an 
800 by 600 Windows/386 driver 
(though you have to pay an extra $10 
for that plus a GEM driver) is the 
Tatung VGA—our honorable men- 
tion—from Tatung Company of 
America. Tatung’s half-length card is 
the smailest we reviewed; it is also 
among the cheapest and fastest. 
Priced at $439, it comes with only the 
bare necessities: a 15-pin connector 
for analog signals and 256K, which is 
enough memory to display 16 colors 
at 800 by 600, the highest resolution it 
can handle. But it gives you 
everything you need, including six 
other Super VGA drivers. 

Seven extended-resolution drivers 
may not sound like many; the most 
that any of these cards comes with is 
11. This lack of drivers may seem 
appalling, but it’s actually the latest 
phase in the evolution of these cards. 
Looking back shows how far they’ve 
come: when we examined VGA cards 
a year ago, we were unable to pick an 
editor's choice because of rampant 
VGA compatibility problems. While 
the cards tested for this review had 
some minor compatibility 
difficulties, all of them except 
Communication Inter-Globe’s 
Toucan VGA 1024 should perform 
acceptably with software drivers 
writtcn for I]BM’s VGA standard. 
Onward and upward! 
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VGA/AD is its software: it’s got plenty. It 
has the usual utilities, such as a BIOS relo- 
cator, an ANSI.SYS emulator, and a 
mode-setting program. It also has compre- 
hensive diagnostics, a screen saver, and a 
TSR that gives you access to different 
modes through hotkey combinations. 

The card—which is able to display 
1,024 by 768 and 800 by 600 resolu- 
tion—also comes with the largest number 
of Super VGA drivers, some of which are 
not found with other cards. In addition to 
the typical Microsoft Windows/286, GEM, 
Ventura Publisher, Lotus 1-2-3, and Auto- 
CAD drivers, it offers support for Sympho- 
ny, WordStar, Generic CADD, FastCAD, 
VersaCAD, and WordPerfect. \t lacks a 
Microsoft Windows/386 driver, however. 

The two-thirds-length card comes with 
a Tseng Labs VLSI controller chip, seven 
crystals, and 512K of 100-nanosecond 
DRAM chips soldered into place. There 
are both 9-pin and I5-pin connectors, as 
well as a VGA feature connector. The 
board also has pins for a daughterboard, al- 
though there are no hardware expansion 
options available yet. The six-switch DIP 
block can be reached through a hole in the 
card bracket, and there are four jumper 
blocks that are used to make configuration 
selections. Tecmar also offers an 8-bit 
card, the Tecmar VGA, that can display 
Super VGA. 

The VGA/AD turned in benchmark and 
performance test times that were consis- 
tently better than average. But it per- 
formed only fairly well on the BIOS and 
register compatibility tests, showing more 
problems than did most of the competition. 

Overall, the Teemar VGA/AD is a 
good performer with some outstanding 
features. 


VIDEO SEVEN INC, 


V-RAM VGA 


by Alfred Poor 


With a list price of $1,099 for the 512K 
model we tested, the V-RAM VGA from 
Video Seven earns the distinction of top 
price among the cards in this review. What 
causes the price differential, and what 
more do you get from this card compared 
with the competition? 

You’re bound to notice the one major 
difference that answers both these ques- 
tions as soon as you take the card out of its 
box. There are no familiar DIP RAM 
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chips. In their place, along the left edge of 
the full-length card, you find two banks of 
skinny ZIPs (zigzag in-line packages) that 
add up to 512K of video RAM. This video 
RAM is what gives the card its V-RAM 
name, and the ZIPs also affect its perfor- 
mance. 

The V-RAM tumed in some of the fast- 
est times on the PC Labs benchmark tests, 
indicating that the special memory does 
appear to pay some dividends. It did not 
blow the doors off all comers, however, 


finishing second on both the video bench- 
mark and Windows performance tests. 

The V-RAM card also scored well in 
the compatibility tests, with only a minor 
glitch in the BIOS tests and the same jump- 
iness on the Pan and Scroll test as found 
with most of the cards tested. 

The card itself has a low profile. It is 
less than 3 inches high and it comes with 
the expected Video Seven controller chip. 
The end bracket holds a 15-pin analog 
port, but there is no 9-pin digital port. 
More significant is the inability to access 
the eight-switch DIP block through the 


j THE SECRET OF VRAM: DUAL PORTS 





Data 1/0 port 
{must both 
read and 
write between 
the memory 
and host CPU, as 
well as output to the 
display controller for screen 
display) 


To display 







DRAM (single-ported RAM) 


From <> 
cpu a 


Serial read 
port 
{sequential read only by 
display controller of VGA for 
output to screen) 


VRAM (dual-ported RAM) 


The difference between dynamic and video 
RAM memory chips is in the number of 
data ports they offer. Since DRAM chips 
must be read from or written to via the 
same port. data passing from the CPU to 


Random access port 
{can read and write 
between the 
memory and host 
CPU in any order) 







S 


To display 


the memory chip to the monitor must take 
turns. Thanks to their dual ports, VRAM 
chips can simultaneously output video data 
to the display monitor while receiving infor- 
mation from the CPU. 
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AccountMate's free dBASE® source 
code gives you the option to 
customize your program to create 
precise solutions to your needs Put the power of 
; full-featured tin AccountMate to 
Use our full-featured accoun ing work for you. 
programs as they are, or modify 
them to perform the specific tasks your business needs. 


AccountMate grows right along with your busi- 
ness. AccountMate modules can integrate or stand 
atone. Add on modules as you need them. Modify a 
program to produce the exact features you need to 
properly and precisely track the operations of your 
business. AccountMate is designed especially for 
customization. You'll never be locked into an inflexible 
software choice. AccountMate is also compatible with 
most popular spreadsheet programs. 


Authorized AccountMate consultants are available 
throughout the U.S. and Canada for dBASE program 
modifications. 


Find out today how productive you can be with 
the software solution that’s designed for change 


“An easy-to-run, full-featured system with 


excellent documentation and performance. 
PC Magazine 
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© General Ledger © Job Cost Inventory Control 
© Accounts Keccivable © Fund Accounting ® Toolbox 

Sales Order Time & Mllting © Transformer 

® Accoonts Poy able © Consolidated Ledger 

© Purchase Order 


US. Canada 
800-877-8896 800-343-8896 


We Produce Solutions. 


20 SUNNYSIDE AVENUE MILL VALLEY, CA 94941-1928 415-381-1011 
TPLEX 510 604 7D, ACCOWNTMATE FAX 415-381 7451 


— Ss — 
QBASE 1ff und ABASE IV are trademarts of Ashron-Tue. inc. SourceNlaie, APedunt Mate. Account. 
Mate 2.0 PLUS IV, Toolbox, Teansformer and SearchMate are t 's uf SourceMate Infor- 
mation Systems Inc. PC Magazine is a trademark of Ziff C unicanons Co. 
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800 BY 600 VGA 


bracket; to change the configuration 
switches or adjust any of the five jumper 
blocks, you must open the computer case 
and probably remove the card completely. 

The V-RAM does offer some interest- 
ing configuration options. Unlike many of 
the boards tested, it allows you to select 
compatibility with either the PS/2 mother- 
board or the expansion board version of 
IBM’s VGA standard. The card has the 
VGA feature adapter and rows of pins to 





The Video Seven 
V-RAM VGA turned 
in some of the 






“WORRY ty FREE" 
GUA’ cog fastest times 


"aetio? on the PC Labs 
benchmark tests, but 
_ itdid not blow the 


doors offallcomers. _ 





accept a daughtercard, even though there 
| are no options currently available that use 


| them. 
While our tests do indicate that the 
Tha ; V-RAM VGA offers good performance, 
; other cards can deliver similar results. And 
28ms $399 — by charging a 50-percent premium for the 











18ms $579 V-RAM, Video Seven loses its competi- 
: tive edge. Video Seven does offer two oth- 

“High Capacity Drives er VGA cards without V-RAM: the 8-bit 
¢ M3180E halfheight 16ms $1375 9) | VEGA VGA andthe 16-bit FastWrite 
M9380E fullheight 16ms $1995 if VGA. The latter may merit a serious look. 
Hae rventeclods 0 ESD "1to1" | We tested the entire line to compare the 
speeds of 8-bit, 16-bit, and 16-bit V-RAM 

e cards, and in those tests we were im- 
| pressed by the FastWrite’s speed in both 


Goyeiliieee School and ae 5000 MMG S the Windows performance and the video 
Purchase Orders welcome! benchmark tests. . 


| -800 -234 a iB) KY 4 | Catherine D. Miller is a staff writer at PC 
= | Magazine. Alfred Poor is a microcomput- 
er consultant based in Perkasie, Pennsyl- 
rh St vania. He is a frequent contributor to PC 
Tempe, “AZ 85281- (say 784-1038 ; Magazine. Ken Shelby is a programmer 
‘ and electronics aficionado especially in- 

he USA” =a ‘ » | terested in video adapters. 
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What 
A Spotless 
Screen Does 
For Windows. 


Aspotless screen brightens 
Windows, and all your software. 
Measurably. That's why we use solid 
bars of color, eae oO uneoreeied 
“spots, in our high-resolution 
tare monitors. 

As you can see in the close-ups on 
the left, there’s less black space 
between our bars than there is 
between their spots. 33% less, to be 
exact. Less black space means more 
electrons are hitting the screen. And 
more electrons make deeper colors, 
whiter whites, sharper lines, and 
cleaner type. 

Combine that with a super-accurate 
one-gun Trinitron’ tube, a tight 
26mm dot pitch, VGA and 8514/A 
cgeapatally and up to 1024x768 
resolution. You'll get ascreen 
unmatched in clarity, precision, and 
beauty. And unapproachable in value. 
So, ask for the monitors with the spot- 
less reputation. Seiko Instruments. 
Call 1-800-888-0817 Ext. 101C 
information and a dealer near you. 





Unretouched Close-Up of a NEC MuluSync* Monitor in }GA Made. 








oe : 
Seiko Instruments @ 
Setho Instruments USA, Inc... PC Products Drviswon, 144 Ringwood Court. San Jose, CA 95131, (408) 922-5900 Trimtron is a registered trademark of Sany Corporation. 


MuitiSyne ts a registered trademark of NEC Home Electronics (USA) Inc. © 1989 
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Work Faster, 


Smarter and C 


heaper. 


Guaranteed. 


manufacturer of computer 
keyboards comes a small 
product that can make a 
big difference in your 
company’ productivity: 
the Key Tronic Profes- 
sional Series Mouse. 


From the worlds leading | 


a 25. 











PROFESSIONA| SERIES 


anseactioy 
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The Faster Way 
To Work. 

Only the Professional Series 
Mouse comes with this 
custom pop-up menu software 
that allows you to speed your way : ‘5 
through Lotus 1-2-3, WordPerfect The Editors Choice 
4.2 and 5.0, and dBASE Il PLUS Is The Smart Choice. 
with point-and-click ease and Great care went into the design 
precision. and engineering of the Profes- 

Of course, the Professional sional Series Mouse. In fact, PC 
Series Mouse also operates with | MAGAZINE had many flattering 
literally hundreds of other soft- things to say in its February 14, 





ware programs: from desktop 
publishing, to CAD, to graphics. 


1989, issue (page 252), when it 
issued the Editors Choice Award | 


‘Toreceive your $10 check from Key Tronic? please complete the following information 
and mail (postmarked by July 15, 1989) with a copy of your dated sales receipt to 
Key Tronic at MS #143 * PO. Box 14687 * Spokane, WA 99214, 








*This rebate offer cannot be used in conjunction with any other rebate from Key ‘Tronic Corp. 
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to the Professional Series 
Mouse. “Well designed, care- 
fully documented, and an 


value” was how : . 
that publication |I a_i) 
summed it up. =z Ca 
The Price |__Sm _a 
IsRight. (EVIE 
Tee Pregschal ET TG 
Series Mouse 





lists for s109— (CHOICE 


a remarkable price consider- 

ing the menuing software 

and numerous performance 

features which are included. 

And if you purchase a 

Key Tronic Professional 

Series Mouse before June 30, 
1989, you can earn a $10 
rebate. Simply fill out the coupon 
below, attach a copy of your sales 
receipt, and mail both to the 
address indicated. Key Tronic will 
mail you a check. 


Your Satisfaction Is 
Guaranteed. 
If you're not 100% satisfied with 
the Professional Series Mouse, you 
can return it to Key Tronic Corpo- 
ration for a replacement or a full 
refund! 
So ask your computer equip- 
ment dealer for a Key Tronic Pro- 


| fessional Series Mouse by name. 


Its the guaranteed way to work 
faster, smarter and cheaper! 


key tronic 
Professional Series 


1-800-262-6006 


IN WASHINGTON STATE 1-509-927-5515 
© 1989 Key Tronic Corporation. Key Tronic and 
Tronic Series trademarks 
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SuperCalc 5 


Major Overhaul for a Longtime 





catch the leader by trying harder. 

In the beginning, the part of Hertz was played 
by VisiCalc. SuperCalc, staking out the CP/M market- 
place, nipped at VisiCalc’s heels by not being copy pro- 
tected, by bundling itself with the hot-selling Osbome 
computer, and especially by offering innovative feature 
improvements, such as individually variable column 
widths. 

Lotus 1-2-3 arrived and slew VisiCalc, but SuperCalc 
held onto its CP/M constituency. When it was ready to 
enter the MS-DOS world, SuperCale was able to make 
inroads against /-2-3 by not being copy protected and by 
offering significant feature improvements, such as better 
graphics, better bulletproofing to help prevent users from 
making unpleasant mistakes, and more-sophisticated 
modeling and simulation capabilities. Through the mid 


or all of its nearly 10-year history, SuperCale 
| | has found itself in the role of Avis, fighting to 


Contender 


by Craig Stinson 


The latest release 

of this venerable 
spreadsheet program 
offers many of the 
sophisticated features 
of Microsoft Excel 

in a text-based 
interface that runs 
even on 8086-based 


computers. 
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to late 1980s, while /-2-3 stagnated (and 
remained copy protected), SuperCaic 
hung in there by getting sold to a major 
mainframe software publisher (Computer 
Associates) and by incorporating evolu- 
tionary improvements. 

About a year and a half ago, something 
happened to interrupt this pattern. Micro- 
soft introduced Microsoft Excel, a revolu- 
tionary advance over SuperCalc, 1-2-3, 
and everything else in the field. Excel 
brought worksheet linking, superb chart- 
ing, presentation-quality output, and— 
through Microsoft Windows—the promise 
of compatibility with the most innovative 
applications of the future. 


CHASING TWO TAILS 

Now Computer Associates International 
has two leaders to chase—market Goliath 
1-2-3 and the perceived champion of the 
avant-garde, Excel. The company has 
come forth with a gamy competitor to 
both, and one that creates a niche squarely 
between the two leaders. That niche con- 
sists of /-2-3 users who want Excel-like 
features but won't switch to Excel because 
of the hardware expense involved. 

Computer Associates is doing its best to 
convert these budget-conscious ‘‘heat 
seekers’’ by offering worksheet linking 
and a degree of ‘‘publishing’’ capability, 
by bending over backward to handle /-2-3 
commands, by incorporating memory- 
management techniques to keep the prod- 
uct viable on first-generation PCs, and by 
offering the ultimate feature list for a char- 
acter-based spreadsheet program. 

The /-2-3 accommodations include the 
ability to read and write .WK1 and .WKS 
files directly and the provision of a /-2-3 
menu tree as an altemative to SuperCalc’s 
native command set. There’s also a finan- 
cial inducement: until June 30, 1989, users 
of any spreadsheet program can get a copy 
of SuperCaic, Version 5.0 (more often 
called SuperCalc5), by submitting $100 
and the scalp (title page) of their current 
program’s manual. 

In its foreign relations with Lotus, 
SuperCalcS borrows from the Philippe 
Kahn bag of tricks. SuperCaic users, like 
Quattro users, can now read and write 
1-2-3 files simply by specifying a filename 
extension of .WK1 or .WKS; no separate 
translation step is required. 


BORROWED BORLAND TRICKS 

The alternative Lotus menu is also a Bor- 
land innovation, but Computer Associates 
has refined the idea. Where Quattro users 
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have to go through a bit of rigmarole to in- 
stall the alternative menu tree, émigrés to 
SuperCaicS can issue Lotus-style com- 
mands ad hoc whenever they have trouble 
remembering the SuperCalc equivalent. 
After each use of the /-2-3 menu tree, the 
system reverts to its native tree. Those who 
want to get rid of the SuperCaic menu can 
install a /-2-3 tree permanently, but they'll 
still need SuperCalc commands for fea- 
tures that don’t exist in /-2-3. 

Because SuperCaic5S knows how to in- 
terpret Lotus commands, importing /-2-3 
macros is almost completely painless. The 
program just adds syntax to ensure that the 

macros are run against its Lotus 
command interpreter instead of its native 
menus. The whole Lotus macro language, 
including Release 1A’s /X commands, is 
supported. 


SuperCalc5's 
menu system, 
shown at the 
bottom of the 
screen, is intricate. 
For example, after 
you've entered 
/Save and supplied 
a filename, you still 
have seven more 
options to choose 
from. 


SuperCaicS’s 
auditing module 
has found 1,801 

cells containing 
formulas; the 
Details command 
can be used to 
display the 
contents of each 
highlighted cell. 





$149,651 85 
G1 highlighted FORULA cells 
gman in Miz Ciz Diz Eiz Fiz 813 C13 DIA E1a PIS MIA Cid Did etd 


Pleasing /-2-3 users was apparently 
such a major objective in this release of 
SuperCalc that the program’s designers 
even adjusted one function-key assign- 
ment (the manual recalc button is now F9 
instead of F7) to conform to the *‘industry 
standard.’’ A few long-term SuperCalc us- 
ers may be irritated by this capitulation, 
particularly since the manuals don't con- 
sistently reflect the change. 

A second major objective in this release 
was to remain operable on entry-level 
hardware. SuperCaicS accomplishes 
this—to a degree, at any rate—in two 
ways: by remaining character based and by 
making its advanced features modular and 
removable. 


GREAT GRAPHICS 

SuperCaic5 offers stunningly attractive 
graphics, including charts in 3-D perspec- 
tive that are not to be found in Excel. But 


$150, 000.00 


0 
$1,261.28 


$1. 186 32 
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you can still run the program without a 
graphics board; you just don’t see your 
charts until you print them. The new ver- 
sion also attempts to keep up with the high 
quality of output that’s been Excel’s hall- 
mark and that’s now available, via Always 
and Impress, in 1-2-3, Release 2, as well. 
If you have an HP LaserJet or a PostScript 
printer, you can assign fonts, point sizes, 
tules, and shading from an Output Attri- 
butes menu. But you don’t need a fast pro- 
cessor and a graphics screen to take advan- 
tage of these features—SuperCalc keeps 
all printing enhancements out of sight until 
print time. 

As for memory requirements, Super- 
CalcS supports up to 32MB of expanded 
memory (LIM 3.2 or 4.0), but you can cre- 
ate modest-size worksheets in as little as 
512K. A setup option lets you run the pro- 
gram with or without overlays; in the latter 
mode, you can get faster performance but 


oneee 


ory 





you will have less free RAM. 

In either mode, SuperCalc5 adjusts it 
self in other ways to your memory size. If 
things are getting tight, it kicks out its new 
minimal recalc feature or its new undo 
capability—or both. If you start by invok- 
ing too large a data file at the DOS com- 
mand line (or if you happen to have too 
many TSRs or device drivers installed), 
SuperCalcS goes so far as to abandon its 
graphing module. You then get an error 
message and an explanatory ‘‘answer 
screen’’ the first time you try to use the 
Graphics command. 


640K IS REALLY A NECESSITY 

These memory-management techniques 
enable Computer Associates to run banner 
heads across double-truck ads proclaiming 
that you can save $6,000 by moving to 


SuperCaic5’s 
macros can be 
used to create 
custom menus. 
With the traditional 
spreadsheet 
borders removed, 
as in this example, 
users may not 
even realize they're 
working with a 
spreadsheet 
application. 


SuperCaic5's 
three-dimensional 
perspective lets 
you create 
unstacked area 
charts on multiple 
data series. 
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GS-4000 


REATEST TO SCAN 

LARGE IMAGES, 

up to 11” x 14” In 3 scans. MERGE 
Inta one distortion free image. 


XCELENT COMPATIBILITY 


TIFF, CUT, IMG, MSP, OCR, and PCX 
file formats. 


UMBER ONE IMAGE EDITOR 


Powerful Scan€Edit Il lets you Edit, 
Condense, Zoom, or Mirror. 


MPRESSIVE MULTI-WINDOW 
SCANNING 

Overlay/overlap Images and text. 
Edit each Image before merging. 
NMATCHED PRINTER 
SUPPORT 


Print true to size Images on dot 
matrix or laser printers 


UPERIOR SCANNING 


Real time display, largest scan 
buffer of any hand scanner. 


INCLUDES: 
@ GS-4000 Scanner and 


: Feared Il Software 
Genius Software 
reAuRes 
Read Width 105mm 
: Resolution 100-400 DPI switch 
selectible 
32 levels of Gray scale 
Con EGA, von Hercules 
displays 
@ For IBM PC/XI/AT, PS-2/25 & 
30 & com 
@ DOS Version 3, 640K RAM, 
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SuperCalcS instead of Excel. But the ads 
obscure a basic truth: SuperCalc5 is so 
powerful and so feature-rich that running it 
properly demands at least a 640K PC. Do- 
ing any large-scale work demands expand- 
ed memory. Users who move to Super- 
Calc5S with 512K systems are likely to 
have rude shocks awaiting them. 

A better method of accommodating 
small-memory systems would have been 
for SuperCale to offer disk-based virtual 


SPREADGHEETANALYSS = 
SUPERCALC5 
memory (as Framework Ill, Lucid 3-D, 
and others do). A technical spokesperson 
at Computer Associates said this option 
was under consideration for the future. 

As for the company’s assertion that 
SuperCalc5S runs satisfactorily on 8088- 
based machines (XTs), this review can 
neither confirm nor refute it. (PC Maga- 
zine’s standard testing configuration is an 


The Widget (naatry 
Nont Satee 812,300.00 


ea! gemated vidget Widget 
tent rt 
Total tater 4,000.00] | rorst sales 81,200 00 
Rete there O53 | | meet there 4.10 


Org Plus Advanced dramatically reduces the time it 
takes to create organization charts. 


Org Plus Advanced makes 
organization charts EASY 


“There's no doubt about it: this (Org Plus) 

is the easiest program I have ever used.” 

—Brenda King, Personal Computer Magazine 
December 1988 


Named “The Best of ‘86” and “The Best 
of ‘87” by PC Magazine. New version is 
more flexible than ever. 

anization charts can be time consum- 
ing to make. Often they are out-of-date 
and ly drawn. 

low there's Plus Advanced”™—a 

program for the IBM PC and compatible 
computers. Org Plus Advanced dramati- 
cally reduces the time it takes to create 

revise your organization chart. 
Just enter names, draws automatically 
Simply type names, titles, and comments 
into a display showing each manager and 
his or her subordinates. Then choose from 
8 box styles and 7 chart styles. Org Plus 
Advanced automatically draws and 
spaces the boxes, positions the text, and 
precisely lays out the connecting lines. 


OD a 


1 want professional organization charts, send me: 

1 Org Plus Advanced with custom drawing $129.95 

CO] Org Plus Version 3.1 without custom drawing $79.95 
Add $4.00 shipping. In California add 6% sales tax. 


Phone 415-794-6850 
Fax 415-794-9152 


© Copyright 1989 Banner Blue. All rights reserved. 


Your printed chart is clean and exact. 
When changes occur, you can quickly 
add, insert, delete, or move employees 
with just a few keystrokes. 


Complete flexibility 
After Org Plus Advanced automatically 
draws yar chart, use the custom drawing, 
capability to Sec ripabeally cut and paste 
it right on screen (even if you don’t have a 
pepe monitor). Modify it to make it 
look exactly how you want. 

You can even total numbers, position- 
gree up the branches of your 

art. And you can print tabular reports 
like a phone list from the information in 


art. 
Onde: aan bide telephone support. 


30 day money back guarantee if you are 
not satisfied for any reason. 


ORG PLUS’ 


ADVANCED 
To order call 415-794-6850 


P.O. Box 7865, Fremont, CA 94537. Outside U.S. —International Money Order or 


Credit Card only. 


O VISA O MasterCard ( American Express 
O Check (US.only) © PO. (US. only) 


Card No.. Expires__ 


Attach your business card with your name, shipping 
address and phone number, 


Pco789 
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8-MHz IBM PC AT Model 339 with 
640K, 1MB of expanded memory, and no 
coprocessor.) But we can state that Super- 
CalcS runs slower than SuperCalc4. On 
three benchmark-test spreadsheets involv- 
ing brute-force arithmetic calculations, the 
creation of a 360-month amortization 
schedule, and a test of the internal-rate-of- 
return function, SuperCalcS turned in 
times that were 16 percent, 55 percent, and 
11 percent slower, respectively, than the 
same tests run on SuperCalc4. 

Computer Associates acknowledges 
that SuperCalcS performs brute-force re- 
calculation slower than its predecessor. 
The explanation, says Computer Asso- 
ciates, is that the program is larger and of- 
fers more features. One of those new fea- 


With the minimal 
recalc feature 

in effect, SuperCaic5 
recaiculates only 


those cells whose 
values might change 
as aresult ofa 

new or altered #niry. 





tures, minimal recalculation, should more 
than compensate for the reduction in brute- 
force speed. With minimal recalc in effect, 
SuperCalc5 recalculates only those cells 
whose values might change as a result of a 
new or altered entry. With many typical 
worksheets, minimal recalc means that 
you never have to tum off automatic recal- 
culation. So—provided you’re not trying 
to runa large worksheet on a 512K system 
(in which case SuperCalc will jettison its 
minimal recalc)—the slower speed of 
SuperCalc5 should not be a serious imped- 
iment to usability. 

SuperCalc5’s strongest inducement to 
would-be switchers is an armload of new 
features. Here is an overview: 

Worksheet linking. SuperCalc5 offers 
two modes of worksheet linking. You can 
create multipage worksheets (up to ten 
pages per sheet), in which formulas on one 
page are linked to cells on others. Or you 




































Announcing MathCAD 2.5: 
The Dawn of a New Age. 


What the historians will call it, 
only time will tell. 

Perhaps the Century of Speed, or 
the Era of Ease. But whatever the 


the only math package that looks 
and works the way you think. 






MathCAD 2.5 includes 3-D plotting, HPGL sketch 
wnport, and PostScript ovsput. 















MathCAD is far and away the 
best-selling math package in the 
world. Because it lets you perform 
engineering and scientific calcula- 
tions in a way that’s faster, more 
natural and less error-prone than 
the way you’re doing them now— 
whether you’re using a scratchpad, 
calculator, spreadsheet or program 
| that you wrote yourself. 

And now we've made the best 
even better. MathCAD 2.5 is a dra- 
matically improved version that in- 
cludes three-dimensional plotting, 
enhanced numerical analysis, and 
the ability to import HPGL files 
from most popular CAD programs, 
including AutoCAD? And now you 
| can print on PostScript® compatible 
| printers. 

And like before, MathCAD’s live 
document interface™ lets you enter 






name, this is the age of MathCAD 2.5, 


After centuries of practice, 
mankind perfects engineering 
calculations: 


ING. 
Ginee® 
ER NAISSANCE = 

































Available for IBM® compatibles and Macintosh computers. TM and @ sgnufy manufacturer's trademark or manufacturer's reyystered trademark respectively 
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MathCAbD. 


¥ 


\{ 50,000 engineers and scientists, 














equations anywhere on the screen, 
add text to support your work, and 
graph the results. Then print your 
analysis in presentation-quality 
documents. 

It has over 120 commonly used 
functions built right in, for handling 
equations and formulas, as well as 
exponentials, differentials, cubic 
splines, FFTs and matrices. 

No matter what kind of math you 
do, MathCAD 2.5 has a solution 

for you. In fact, it’s used by over 
















including electrical, industrial, and 
mechanical engineers, physicists, 
sy) biologists,and economists. -— 

But don’t take our word 
for it; just ask the experts. 
PC Magazine recently 
described MathCAD as 
“everything you have ever 
dreamed of in a mathemat- 
ical toolbox.” 

And for Macintosh® 
users, we present MathCAD 2.0, 
rewritten to take full advantage of 
the Macintosh interface. Entering 
operators and Greck letters into 
equations is pure simplicity! 

Look for MathCAD 2.5 at your 
local software dealer, or give us a 
call. For more information, a free 
demo disk, or upgrade information? 
dial 1-800-MATHCAD (in MA, 
617-577-1017). 


"If you purchased MathCAD 2.0 between 
5/1/89 and 6/16/89, you can get a FREE 
upsrade to version 2.5 (otherwise, the up- 
Sade cost is $99.00 until June 30, 1989; 
afterwards, the cost will be $149.00). 


MathCAD 


MathSoft, Inc. Onc Kendall Square, Cambridge, MA 02139 
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SuperCaic5's dual 
charts lel you see 
two levels of detail 
atonce. 


SuperCaic5 is one 
of the few 
spreadsheet 
programs that 
offers high-low 
charts. 


Graph 
customization in 
SuperCaics is 
assisted by full- 
screen option- 
Status displays. 
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can simply connect cells on one worksheet 
to cells on entirely separate sheets. 

The multipage approach is particularly 
suitable for the consolidation of tables that 
are laid out identically. The spreadsheet 
simply takes on a third dimension, allow- 
ing you to ‘‘bore through’’ from the front 
of the model to supporting data lying be- 
hind. (Rumor has it that /-2-3, Release 3, 
will also offer multipage modeling.) 

The multiworksheet approach, now 
best exemplified by Excel, is great for such 
things as reusing supporting data in many 
separate contexts. It also helps users avoid 
memory overload. You don’t have to have 
the supporting worksheets in memory to 
reference them. You can make live con- 
nections with data stored on your hard disk 
or on a network server (IBM PC Network, 
IBM Token-Ring Network, 3Com, No- 
vell, Banyan, or StarLAN). 

Multiple worksheets in memory. 
Whether or not you link, you can keep up 
to 255 worksheets in memory at once. 
SuperCalc5 can display up to three at a 
time, dividing the screen into equal hori- 
zontal segments. The program offers easy 
commands for navigating among any of 
the 255. A simple function-key press dis- 
plays a list of all sheets currently in RAM. 

New graph types and features. Super- 
Calc5 offers several new graph types, in- 
cluding radar (which uses polar coordi- 
nates), word, and dual. There is also three- 
dimensional-perspective display. 

The word charts, in single, dual, and 
triple columns, are handy for creating slide 
presentations. Many users will want to 
take advantage of Computer Associates’ 
overnight 35mm slide service (offered 
through MAGI corp) to finish the job. 

As for 3-D, the new features don’t let 
you plot data on three axes, but they do 
make it easier to present multiple data se- 
ries in the traditional x, y-coordinate space. 
For example, you can now plot multiple 
series in an area chart without having to 
stack the series, SuperCalc5 simply plots 
each new series ‘‘behind”’ the preceding 
one. 

The dual charts let you provide two lev- 
els of detail on the same screen or printout. 
For example, you can show a pie graph on 
the left side of the screen and ‘‘zoom’’ one 
slice into a second pie on the right. 

These new types significantly enhance 
an already extensive graphing set, which 
includes high-low-open-close plots as well 
as the usual bar, line, and overlay variet- 
ies. Altogether, SuperCalc5’s graphing 
prowess seems more extensive than Ex- 





Find out what 238 experts know 


about the #1 choice 
in PC-maintrame connectivity. 


A PC Week poll of 238 connectivity information into your hands immediately, PC Magazme that bestowed the coveted 
pros put Attachmate at the top in IO key plus a LAN-mainframe article from “Editor's Choice” award on Attachmate’s 


EXTRA!™ software. To get a head start 
on your evaluation process, call for your 


free copies now: 1-800-426-6283. 


categories, including overall perform- 
ance, IBM compatibility, documentation 
and support. We want to put this 





Attachmate 


Arachmate Cospranion [3231 SE. 36th Street, Bellew, 


EXT. 
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cel’s in terms of type options, and fully 
equal to Excel in terms of customizability. 
The placement of text in graphs, however, 
has to be done on the keyboard rather than 
with a mouse. 

Integrated auditing features. Super- 
Calc5’s new auditing commands are im- 
pressive and more extensive than Excel's. 
You can search for and highlight just about 
any category of cell you can think of, in- 
cluding dependents and consequents of a 
particular formula, formulas that reference 
empty or text cells, clones of a particular 
formula, cells with particular data types, 
cells that are not referenced by other cells, 
and so on. The program not only high- 
lights the selected cells, but also presents a 
window displaying the exact contents and 
formatting attributes of each member of 
the set. 

Also included in the auditing section of 
SuperCalicS are a panoramic view option, 
which lets you see a worksheet’s function- 
al layout at a glance, and an extensive 
search-and-replace facility. Both are 
handy for ordinary worksheet building as 
well as for troubleshooting. 

Data encryption. The new version 
comes with a TSR encryption utility called 
Privacy Plus. 

These new features enhance a product 
that was already way ahead of /-2-3 in 
terms of the options it presented users. 
SuperCaltcs, like its predecessors, abounds 
in choices and conveniences. For example: 

You can set a data path from within 
SuperCalc, so you don’t have to keep 
changing the default directory in order to 
take advantage of a tree-structured hard disk. 

If you don’t have an enhanced key- 
board and you want to enter numbers with 
the numeric keypad, you can learn to use 
SuperCalc’s left-handed cursor dia- 
mond—Cul-S, Ctrl-E, Ctrl-D, and Ctrl- 
X. This is a handy holdover from CP/M 
days, when some keyboards (Apple IIs 
with SoftCards) had no cursor keys. 

SuperCalc normally records copied for- 
mulas in a compressed format to conserve 
memory. If you’ve entered the same for- 
mula many times manually, you can use a 
Squeeze command to ferret out the dupli- 
cates and reclaim memory. 

The macro facility includes macro re- 
cording as well as an extensive range of de- 
bugging features. Macros also can employ 
computed cell references. For example, 
the expression BUDGET! TOTAL{2;3} re- 
fers to the cell in row 3, column 2 of range 
TOTAL in the spreadsheet named BUD- 
GET. 
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‘ SUPERCALCS5: SUMMARY OF FEATURES 
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$495 
dis 00s 
{ e 
Fa aa os eo . 
Usea extended memory — io 
RAM required 512K 
Diak storage required 3MB 
MAXIMUM WORK — 
Number of rows - 9,999 
Number of columns 255 
Number of rows displsyed 20 
Number of characters displsyed per row 74 
Maximum column width (characters) 127 
FILE FORMATS SUPPORTED (Import/Export) 
.cSV oe 
.DBF (dBASE) ee 
.DIF oe 
WKS ee 
.WKt ee 
-WRt (Symphony) oro 
OPERATIONAL FEATURES 
Undelete function ® 
Hiding abllity 
Rows eo] 
Columns e 
Calls e 
User-selectable acreen colors e 
High-bit ASCil characters (128-255) displayed @ 
Extract function (savea partial apreadsheet) e 
Automatic backup e 
User-cuatomizable backup Intervs! e 
Formulas displayed In worksheets e 
Programmabie hotkeya for shortcuts oO 
Locking capablility 
. Rows _o. 
) 2 Columns e. 
Cells e 
Macros O- 
Formulas °o 
' Splitscreens ‘ 
Maximum number p 6 
. Formats screens independently e 
Scrolls screens independently e 
3-D apreadsheet ilnking (number of levels) @ (10) 
Recalculation : 
Background ce] 
Intelligent tt QO. 
@-ves Onno ; 
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INCREASE YOUR NETworx PROFITS 


With a MULTIUSER accounting software package from Cougar Mountain. 
No more lost data, no more corrupt files. Cougar Mountain's Act 2 
Accounting software guarantees data integrity with a true record and file 
locking feature. Proven reliable in thousands of locations over the last seven 
years, Act 2 offers you security and integrity in a multi-user environment. 


Without it, your running a risk. 


Cougar Mountain's Act 2 offers you a multiuser environment at a price that 
beats the competition. For thousands of dollars less you get the quality and 
many of the features of the big-buck accounting packages. And we don't 


cut corners. 


We support the following networks: Novell Advanced Netware - 2.0, 2.0a, 
21, 2.11, 2.12, ELS, ELS Il, SFT, IBM Baseband, Token Ring, AT&T Starian, 
Network OS, LANtastic, Concurrent DOS 6.x, PCMOS 2.10, Grapevine, TOPS. 


Value, Flexibility, Power, Security, Performance & Price 


COMPARE & SAVE 


Lookup Windows throughout 


General Features 


Muhi-user with record and file lock 

“LOOKUP” Windows throughout 

Menu driven with 2 heip references 

Multi company and report generator. 

Sample data files included 

Complete audit trai! 

All modules can post to muftiple profit centers. 

Fully integrated with singte source entry 

Date sensitive user-defined fiscal calendar 

User defined financial reports 

User can design checks, invoices, statements & W-2s 

User defined chart of accounts, account numbers & 
stock numbers up to 15 alphanumencs. 


General Ledger 


Allows for mutt ledgers 

Uniimited muit-level accounts for departmentalized 
reporting 

Allows recurnng joumal entries 

User can process transactions 2 periods into next year 

Allows budgeting 


Accounts Receivable 


Open invoice and/or batance forward. 

Allows unapphed payments 

Prints statements 

Handies recurring accounts receivable 

Supports partial payments and finance charges. 
Allows unapplied credit memos. 

Up to S user-defined aging periods 

Mailing labels and reports with 7 different sorts. 


inventory 


Supports LIFO, FIFO, weighted averages and 
standard cost. 

Supports markup, margin or list. 

Allows up to 4 places to right of decimal for unit 
cost and price 


Sales Invoicing 


Supports senace or product onented businesses 
User-defined tax tables including muttiple sales taxes. 
Prints packing ships. 

Prints invoices. 

Alerts user to customer exceeding credit lint. 

Sales history reports. 

Automatic updating of inventory daily. 

Allows retum credit memos. 


Accounts Payable 


Can post up to 200 general ledger expense accounts 
per invoe 

Prints checks 

Automatically prepares payments. 

Supports partial and handwritten checks. 

Processes credit and debit memos 

Computes discounts and records discounts taken. 


Payroll 


Generates automatic payroll 

Provides up to 8 user-defined rates. 

Allows post facto payroll 

Allows distribution of payroll expenses to user- 
defined departments, 

Benefits and deductions are calculated on fixed 
amounts. 

Hourly amounts, percentage of gross or variable 

Allows additions to gross whuch may be taxable, 
Nontaxable or parually taxed 

Handies 40K and cafetena 

All tax tables easily updated by the user 

Handles payroll draws. per diem pay. contract and 
Piece work, hourly and salary. 

Handles tp accountng. 

Prints checks and W-2s 


Hardware Requirements 
IBM PC* or compatible HARD DISK REQUIRED. 


AGT2 


{ stRigEs 3 





ALL 6 MODULES 
ONLY 


$Q9g950 


+ $11.50 Shipping & Handling 


UNCONDITIONAL 30-DAY 
MONEY BACK GUARANTEE 


‘on all products bought directly from 


COUGAR MOUNTAIN SOFTWARE. 
Product must be returmed in resalable 
condition. [S% restocking fee applicable. 
{From date of invoice). 





TO ORDER CALL 


(800) 344-2540 
8:00 - 5:00 MST 
Monday-Friday 


COUGAR 


MOUNTAIN 
S-O-F-T-W-A-R- Ew 


2609 Kootenai, Box 6886 
Boise, Idaho 83707 
208-344-2540 


XENIX* & O0S2 Versions Also Available. Call For Information. 


TRADEMARKS. Novell Netware - Novell, inc., IBM, - Intemational Business Machines, 
Software Unk, Network OS - CBIS, Inc, Grapevine - Computer 
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Ine - TOPS - Sun 


Starian - Amencan Tet & Tel; LANtastic - Artisoft. inc; Concurrent DOS - Digital Research, inc, PCMOS 
Microsystems, Inc 






FUNCTIONS/OPERATORS 
Total number of functions 
Math (including trigonometry) 
Logic 
Date and time 
Statistics 
Number of logical and arithmetic operators 
MACROS 
Learn mode for macros 
Macro libraries 
Macros reside in worksheet or in library 
Macro menu 
imports working Lotus macros 
DATABASE FEATURES 
Database can be larger than spreadsheet 
Database resides on-disk 
Number of simultaneous sort keys 
Data record search by: 
Arithmetic criteria 
Logical criteria 
Database entry screen 
Multidimensional database 
GRAPHING FEATURES 
Graph types available 


PRINTING FEATURES 
Landscape printing 

Landscape printing with separate utility 
Box and shade output 

Multifont output 

PostScript printing 

Supports HP LaserJets 
Maximum length of setup string 
HELP/DOCUMENTATION 
Context-sensitive on-line help 
Separate help section 
Quick-start booklet 

Reference card 

Tutorial program or booklet 
Index to documentation 
Command table 


SUPPORTED THIRD-PARTY SOFTWARE 


SideKick 
Sideways 
S$Qz 


@-Yes O-No 
N/A—Not applicable: Excel uses the Windows print features. 
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Bar, dual, 
high-low, line, 
pie, radar, 
tree, word, x,y 


@ (Sideways) 


eeeeece = 2 ee 
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SUPERCALCS5: SUMMARY OF FEATURES 


Lotus 1-2-3, Microsoft 
Release 2.01 Excel 
$495 $495 
17 22 
7 6 
WW 12 
14 25 
16 13 
°) @ 
°) @ 
Worksheet —_ Library 
°) @ 
e@ ° 
co) °) 
@ ©) 
2 3 
@ @ 
@ @ 
oO e 
°) ° 
Bar, line, pie, Area, bar, 
stacked-bar, column, line, 
xy pie, scatter 
oO e 
@ (Sweways) O 
©) @ 
°) @ 
oO e 
e@ @ 
240 N/A 
e e 
°) e 
@ @ 
@ @ 
@ @ 
@ @ 
e °) 
@ @ 
@ ° 
e Q 


NEW COMMAND CAPABILITIES 
SuperCalcS adds many new abilities to its 
repertoire. For example: 

The /Arrange command sorts data ei- 
ther by row or by column and either with or 
without formula adjustment. 

The /Blank command either erases cells 
entirely or leaves their formatting attri- 
butes intact, as you choose. 

The /Copy command can perform con- 
solidation arithmetic with its target cell(s). 

The /Edit command can not only 
change the contents of a cell but also apply 
the altered contents to a target cell. 

The /Justify command can wrap text 
through a target range in three styles— 
flush left, centered, or flush right. 

The /Quit command can take you 
straight out of SuperCaic into another pro- 
gram (but only a .COM program!). 

The /Print module includes a Preview 
option—but, alas, only in text mode. 

The //Data command set has an Extract 
option that lets you include or reject rec- 
ords on a case-by-case basis. 

The /Save commands can be applied to 
entire files or to specific ranges, can trans- 
fer live formulas or convert everything to 
computed results, and can make a backup 
of the last version saved on-disk, if you 
wish. The /Load command includes a sim- 
ilar range of options. 


HARD TO LEARN 

All these variations on the standard spread- 
sheet operations (and there are more—this 
is only a sampling) bespeak SuperCalc’s 
long history of ‘‘trying harder.’? They 
also, unfortunately, constitute something 
of a learning hurdle for new users—par- 
ticularly for converts from Lotus, who 
might expect their fingers to adjust to the 
SuperCalc menus with a minimum of re- 
leaming. The problem is twofold. 

First, the complexity and richness of 
SuperCalc stretches the construct of a stat- 
ic two-line horizontal menu system be- 
yond what it’s gracefully able to handle. If 
ever there were a program that cried out for 
dynamic menus (menus that change as the 
program is used, among other things ad- 
justing to show which commands are and 
are not currently valid) and dialog boxes, 
SuperCalc is it. Because you must select 
every option and suboption one at a time, 
instead of being able to see a range of 
choices and settings in a dialog box, the 
SuperCalc menus are gruesomely deep. 
The program’s reference manual is full of 
tree diagrams that run page after page; to 
keep track of where you are in these dia- 





FoxBASE+/Mac: The Most Celebrated Mac DBMS 


Now Includes a Powerful Report Writer! 










New FoxBASE+/ 
Mac Version 2.00 is 
here—and stealing the show! 
In its first year, FoxBASE+ /Mac 
won more awards—both in the U.S. 
and Europe—than any other DBMS ever 
created for the Macintosh! And Version 2.00 is 
faster and more powerful than ever—packed 
with innovative new features and language 
enhancements! 


New FoxReport! 


FoxReport lets you create virtually any col- 
umnar or free-form report—without any pro- 
gramming! FoxReport includes: 

@ Page Layout: Designate many layout set- 
tings for your report: number of columns, left 
margin setting, column width, space between 
columns, measurement size for each page, 
and more! 

® Report Layout Window: Define the dif- 
ferent areas within your report, using Fox- 
Report’s new “band” system. Start with the 
default bands: Page Header, Body, and Page 





Footer, then bring in other bands like Title, 
Summary, Column Headers and Footers, etc. 
@ Object Menu: Control the Type Font, Sizes 
and Styles of text objects. Fill and Pen options 
Jet you change the color and shading of almost 
every object! 

@ Page Preview: “What-You-See-Is-What- 
You-Get” design ensures that the report on 
your screen is exactly as it will appear in print! 
@ Label Generator: Create labels of almost 
any size and configuration. You can even 
include pictures anywhere on the label space! 


New Features! 


= Enhanced XCMD/XFCN Support: Load 
up to 16 external XCMD’s and XFCN’s, then 
access them directly from within Fox- 
BASE+/Mac 2.00 programs! 

® Language Enhancements: Other features 
include: support for custom hierarchical menus, 
new commands to help handle resources, new 
system functions to improve filename and 
screen Management, and much more! 


Fox Software 
Fox Software, Inc. 
134 W. South Boundary Fax: (419) 874-8678 


Perrysburg, OH 43551 
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(419) 874-0162, Ext. 760 
Telex: 6503040827 Fox 


Perfect Connectivity! 
FoxBASE + /Mac 2.00’s Multi-User version 
allows complete data and application sharing 
between networked Macs and PCs! (when used 
with FoxBASE+/LAN). It also runs on the 
most popular network systems: AppleShare, 
Novell and 3Com!. .. And It’s Faster Than 
Ever! 


Order or Upgrade Now! 


FoxBASE +/Mac Version 2.00 is the new 
Leader of the Mac! And at only $495 ($695 
for Multi-User), it’s a phenomenal bargain! If 
you're already a FoxBASE+/Mac registered 
user, you can upgrade to Version 2.00 for 
just $751 

To order your copy (or ask for a FREE demo 
disk), call (419) 874-0162. Or visit your local 
quality software dealer. 

After all, when it comes to the Macintosh, 
Nothing Runs Like a Fox! 


FoxBASE, FoxBASE+ /Mac, and FoxReport are trademarks of 
Fox Software. Macintosh is a trademark of Apple Computer, Inc. 
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| d SuperCaic5’s performance Is affected by the memory-management 
techniques that enabie it to take up such a smail amount of RAM, 
and by the variety and number of its features. 


To gauge spreadsheet performance, we run eight memory- and space-checking functions, yielding 
separate tests. Five tests time the intervel from the scores expressed in kilobytes. The products were 
initial keystroke that executes a calc function or tested on an IBM PC AT Model 339 with 640K of 


commend to the moment keyboard contro! has been conventional memory, DOS 3.3, no expanded 
restored. (Recalculation is set to manual.) The other memory, end no math coprocessor. 
three tests rely on each spreadsheet program's 


Mathematical Worksheet Recalculation Elapsed Time (seconds) 


Mathematical Worksheet 
Recalculation reports the time 1000 
taken to caiculate a Lotus 1-2-3 


text cells. Lower times indicate 
more-efficient implementation of 
standard 


1200 

mathematical functions and 494 80.0 

40.0 
spreadsheet functions. 

0 





152.96 193.9 12657 115.28 S983 59.69 55.08 48.98 


Loan Recalculation Elapsed Time (seconds) 


The Loan Recaiculation test WORST 
worksheet calculates the monthly Onna 
payment and displays the ao 

amortization schedule for @ 10- 


year based on any 
given loan principal. This test is 6 
typical spreadsheet application. 


6 





5.65 2.95 412 4.65 1.82 1.78 2.32 3.02 


internal Rate of Return Recalculation Elapsed Time (seconds) 


intemnai Rate of Return WORST 
Recaiculation tests the Net Bo 
Present Value and intemal Rate 
of Ratum functions. These ao 
computation-intensive formulas rv 
indicate the efficiency of a 

20 

0) 








program's calculation and interna! 
Rate of Return algorithms. 





6.37 6.52 6.12 4.02 2.43 13 3.66 2.66 


Save to Disk Elapsed Time (seconds) 


The Save to Disk test measures 
how long it takes the spreadsheet 
program to save the Mathematical 

Worksheet Recalculation test file 
to disk, using the product's native 
file format. 
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Load from Disk Eiapsed Time (seconds) 


The Load from Disk test WORST 
measures how long it takes the 320 

spreadsheet program fo read the 

Mathematical Worksheet 240 

Recalculation test file trom disk, 

using the product's native file 169 


format. 





72 = 10.52 443 454 6.02 6.29 356 20.51 


Conventional Memory 





Conventional Memory repons 
how much RAM 1s available 
when the spreadsheet program 
is called but no spreadsheet file 
is loaded. A larger number 
Indicates that the program can 
handle a larger spreadsheet. 








The test results show how SuperCaic5 
performed against five of the most popuiar 
spreadsheet packages on the market today as 
weil as SuperCalc4. As evidenced by the 
numbers, SuperCaic5 tagged behind all the 
other companies’ packages in the 
Mathematical Worksheet Recalculation, Loan 
Recalculation, and Intemai Rate of Retum 
Recalculation. SuperCaic5 even tralied 
SuperCalc4 in two of these three tests. All 
results were obtained with the memory default 
set to FAST and minimal recalculation set to 
AUTO. 

Although performance is not the hallmark 
of SuperCaics, its efficient memory 
management eams it top honors. Although 
after the program was loaded it provided the 
emallest amount of conventional memory 
among all these packages, It used the least 
amount of memory for our BMARK 
spreadsheet and consumed only half of the $ 
disk space required by its closest rival, £ 
Microsoft Excel. SuperCaic5 can be made er 

more efficient by setting tha memory option to se a wt 
DATA SPACE, disabling UNDO and 


GRAPHICS, and squeezing formulas. Relative Times ae 
(Lotus 1-2-3, Release 2.01 = 100) 
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We Interru uptT 
War For This 


To all those unlucky enough to be stuck —_ Offering hundreds of presentation treatments 
smack in the middle of the current spread- —_ from word charts to three-dimensional bar, 








sheet confusion, take heart. Pie, scatter, and polar graphs. 
There is, at last, a viable sandysonimniesemmmm And with SuperCalcs, you 
altemative to war: revolution. PY Ean 3 select fonts, lines, boxes, grids 
One that delivers even more 4% and shading. All of which can 
performance than you have Se be used to produce the highest 
(ahem) been waiting for but = e\_ quality customized reports. 
without demanding expensive |") | Plus, SuperCalc5 actually 
new hardware or extensive aE ~makes productivity easier An 
retraining, And without abruptly en nnn nee integrated Undo feature simply 
cutting you off fromanyuser reverses unwanted commands. 
in your company, even those And a truly comprehensive 
on mainframes. system of debugging highlights 
The name of the spreadsheet Si costly errors and analyzes 
is SuperCalc’5. macro logic. 
And what it can do for you : Perhaps even 
is, frankly, quite revolutionary, — antjuseatourenping n ght more impressive |\\ 
Let's begin at the end. Stand-alone quality is the way SuperCalc5 can 
graphic capabilities have been built in. link spreadsheets. Up to 255 aces ere toy 


1989 Computer Associates International, Inc. 1240 McKay Dr. San Jose, CA 95131. Lonus and 1-2-3 are registered trademarks of Lotus Development Corporation. Excel is a registered trademark of 
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portant Update. 


be precise. Linking either in memory 
or on disk, either pages of the same spread- 
. sheet or inde- 


Andy's Bunnies 





pendent, either 
| SuperCalc5s files 
zl | orLotus’l-2-3°s. 


an Which brings 
sex SNS | us to the“L” 
eee “cee | word. SuperCalc5 
——-— <a | notonly reads 
“==... 72 | andwritesLotus’ 
“Se sie 1-2-3" files, it 
“= totally coexists 
Frotuceanmatrpon quip oupweends with Lotus. 
Letting you easily move 1-2-3 macros into 
SuperCalc5 and back again. Even toggling 
between menus is a snap for SuperCalc5. 
But not for Excel’ 
Which now brings us to the “E” word. 
Unlike Excel, SuperCalc5 runs on all IBM” 


Microsoft. 11M is a registered trademark of Intemational Business Machin 








and compatible computers but also 
takes full advantage of 286 and 386 machines 
when_you decide to make that transition. 

And if all that isn’t enough to make you 
run out today and join the revolution, there's 
even more incentive. 

Like our free demo disk offer through July 
31, 1989 And our $100 
upgrade offer forjust  [Rtjuaven Weston 
about any spreadsheet 
you're using, Call 1-800- & 
531-5236. In Canada 
call 1-800-663-6904. 

Which finally brings us 
to our admittedly biased 
outlook for the much touted spreadsheet war 

With SuperCalc5, peace is at hand. 


GompuTer 
SSOCIATES 


Software superior by design. 
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Memory Used reports how 
much RAM in kilobytes is used 
by the Mathematical Worksheet 
Recalculation file. A smalter 
number on this test means the 
program can handle a larger 
spreadsheet. 


Memory Used Required RAM (kilobytes) 


WORST 





Disk Space File Size (kilobytes) 


Disk Space reports the size of 

the Mathematical Worksheet 1000 
Recalculation file when the 
spreedsheet program saves tt to 
disk in the program’s native file 
format. A smalier number here 1s 
better, leaving room for more or 250 
bigger files on the same disk. 


750 


CO/SESSION 
IS THE FASTEST, 
EASIEST, 
MOST POWERFUL 
REMOTE COMPUTING 
SOFTWARE! 


Remote PCs need no longer remain remote with 
the powerful new features of CO/SESSION 3.1. 
CO/SESSION Is the ideal solution for ali your PC 
communication needs. 


HOME COMPUTING Use CO/SESSION to work at 
home and run your office PC as if you were there. Access 
fiies, execute DOS commands, run programs, print 
reports and more. 


CUSTOMER SUPPORT Provide on-site support 
and training to customers without moving an Inch. 
CO/SESSION allows you to work with remote users as 
if you were there. 


NETWORK ACCESS Link remote users and offices 
to your network and enjoy on-line access to ali the 
network resources. 


FILE TRANSFERS Transter files by modem or 
direct cabie. CO/SESSION is Ideal for laptops, home 
and remote offices! 





WORST 








eo Ue 


AUTOMATED SESSIONS Add the ability to automate and 
schedule file transfers, printing and running of programs on remote 
PCs with SESSION/XL. 


BETTER THAN CARBON COPY PLUS COISESSION Is up to 
400% faster, easier to use, more powerful and lockup free. If you're 
a current Carbon Copy user, ask about our upgrade program. You'll 
see the difference in minutes. 


IMMEDIATE AVAILABILITY Call today for additional information 
on CO/SESSION and SESSION/XL or visit your nearest dealer and 
tell them you want the best in remote computing software. CO/SESSION 


can be purchased in single vi 
T R T ON 
CALL-201-855-9440 


or two machine licenses. 
FAX-201-855-9608 1 Triton Technologies inc., 200 Middlesex Essex Turnpike tsetin, NJ 06830 
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You know 
exactly what 
your company 
wants ina 
color printer. 





grams, you practically have to rip out the 
pages and paste them together. 

Second, the layout of commands on 
this menu system often appears to follow 
the thought lines of a programmer rather 
than those of a user. For example, saving a 
partial file (creating an extract, in Lotus 
terminology) is certainly an action related 
to saving an entire file. But as an option 
seldom exercised, it might better have 
been parked in some other branch of the 
tree, away from /Save. As things stand, 
every time you save in SuperCalc you 
have to confirm that you do indeed want to 
put the whole file away. Sure, it’s a minor 
thing having to hit the Return key an extra 
time with every save. But it’s an irritant, 
and one that typifies the ‘‘feel’’ of Super- 
Calc. 

It just seems like it always takes one or 
two keystrokes more than you expect to 
get something done. The irony in this is 
that one of SuperCalc’s major 
strengths—the fact that it’s been around a 
long time—is also one of its liabilities. 
SuperCalc is a solid, dependable product, 
the vendor is here to stay and has its sup- 
port act together; but the basic user inter- 
face, built on early 1980s notions, feels 





slides or Polaroid" instant prints. 
Millions of colors. For the most stunning presen- 

tations you've ever seen ... or shown. 
Compatibility? Total. Mac If. IBM* PC. Popular 


SuperCaicS 
Associates 


International, 1240 
McKay Dr., San Jose, 
CA95131; (408) 432- 
1727. 

List Price: $495 
Requires: 512K RAM, 
DOS 3.0 (supports LIM 
4.0.and 3.2). 

tn Short: A major revision for the longest- 
tunning speadsheet show in micro- 
computerdom, offering worksheet linking, superb. 
graphing In 3-D perspective, and integrated 
auditing, among many other state-of-the-art 
features. Siower than SuperCaic4, SuperCaic5 
doesn't work well with under 640K RAM. And the 
wealth of new features may make tt difficult for 
users of previous versions. 
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ponderous by current standards. (Of 
course, /-2-3’s interface is only slightly 
less so—and only because there’s less 
product to interface with; but with Excel in 
the game now, it’s no longer enough to be 
comparable to /-2-3.) 

A marketing spokesman for Computer 


Associates confirmed that the company is 
planning a Presentation Manager version 
of SuperCalc. That should be an interest- 
ing product to see. 


THE BOTTOM LINE 

This is a lot more spreadsheet than the cur- 
rent version of /-2-3 (plain /-2-3, that is; 
we're not talking about /-2-3 with HAL 
and a suite of add-ins). It’s a more solid 
product than Quattro. And at least in the 
area of graphic output, it’s as powerful as 
Excel. 

But take that ‘‘save $6,000” ad cam- 
paign with a sack of salt. You won’t be 
happy running this program on systems 
without at least 640K (and preferably a 
good deal more), and you will incur re- 
training expense if you’re converting from 
another spreadsheet. 

Salt notwithstanding, if you want work- 
sheet linking, integrated auditing, and oth- 
er state-of-the-art modeling features, and if 
you’re not hot to jump on the graphics- 
mode bandwagon, SuperCalcS deserves 
very serious consideration. a 


Craig Stinson is a frequent contributor to 
PC Magazine. 






graphics software. Plus every MATRIX film recorder, 
thermal printer and presentation system. And if youve 
been printing on a laser printer or a plotter, you can 
output to a ProColor just as easily. 

All for about six grand. 

How do we do it? Easily. We've been at it along time. 
Ask anyone who uses our recorders. Such as Allstate. 
AT&T. Lotus Development Corp. And GM. 

They're pretty smart cookies themselves. 

Guess it takes one to know one. 






AGFA @ 
AGFA MATRIX DIVISION 


WHEN YOUR IMAGE IS ON THE LINE. 
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In NY: 1-914-365-0190 
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onet, not money. 





The HP 
PaintJet. 
$1395" 






| Teter eee 


Who says fine art is out of reach? 
The HP PaintJet color printer pro- 
duces brilliant color for a price any 


business can afford. 


So now there's no limit to what 


you can create 


eneetietty 


with your business communica- 
tions. Surprise your audience with 
thousands of colors. Beamed up 
on an overhead. Or tucked neatly 
into a report. Persuading people 
up to 85% more effectively than 
black and white. 


The PaintJet works with all your 
favorite graphics, presentation, 
spreadsheet and word processing 
software. Just hook it up to your 
IBM-compatible or Macintosh 
computer and start painting. 


For only $1395 (add $125 for the 
Macintosh interface). 


Call 1-800-752-0900 Ext. 711K 
for your nearest authorized HP 

dealer and a free sample output. 

The HP Paint Jet. It's what artists 
are starving for. 


There is a better way. 


© eackann 


*Sugeested U5. {let price. Busines graphics created using Microsoft® Excel, which isa U.S. registered trademark of Microsoft Corp. ©1989 Hewlett-Packard Company PE12916 
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Free up your credit for other purchases 
while putting Northgate computing power at your fingertips. = gn 





Payments as low 
as $40/month* 
vacthon 



















APPLICATION AND AGREEMENT 
A mamied person may apply for individual credit. | am applying for (please check appropnate box): 
(1 JOINT CREDIT with another person. Complete entire apphcation 
(1 WONVIDUAL CREDIT but rely on income or assets of another person as a basis for repaying the credit 

requested. Complete entire application. 
(1 INDIVIDUAL CREDIT. Complete sections “a” and “b” only. 
year's residence and employment history. This will enable your application to be 
fa section “Don back. 
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JOHN 3 DOE 


Works just like your VISA bes ae ole ee eee eee 
MasterCard, American Express b. Credit Information rouse joint appicant’s intormaton, # jont account 1 
Bank Mame Adaress: 


or other card. 

Just fill out the “Big N° credit 
information. Send it in at once. 
Prompt approval..your credit 
limit is based on your credit 
worthiness. 

Then call Northgate. One of 
our expert system consultants will 











help design the system that best Drew's sane He. ad foie 
a sonal Information cay snes 
oli onli . 9, you ea biggie ‘Puat peurdie you poune's interreation below, ever 

say. CHARGE ITI Joint Applicant's Personal Information SS 
J een ee ee eS 

Northgate offers flexible long- peas! me ory a ae ee Ct 

term lease plans too. Suited to fit Employer: hee Leno Poaniog: ee 

your needs. With up to five years Employers Adtrest: Tieet Cay Sime Deeinent Phos: 


terms, if cash conservation is 
your concern, ask about leasing 
your system with Northgate. 





HOURS Monday - Friday 7am - 8 p.m CST 
NEW EXTENDED SAT HOURS 8am - 4pm CST 
Canadian Toll Free Order Hotline 800-338-8383 


Let Northgate start building your computers...TODAY. 


NORTHGATE COMPUTER SYSTEMS, INC. 


13895 Industna! Park Boulevard, Suite 110, Plymouth, Minnesota 55441 “Based on purchase price of $1299.00 on the Big N 
From Foreign Countnes cal Corporate Headquarters (012) 563-0111 » FAX (612) 563-1685 revolving charge. Prices subject to change without nouce 
Fer corpernte. gevernment and nammong soles in Tews, Lovieiens and Okishema, call (512) 343-7561 Offer not velid for APO or FPO customers. 
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Inside Talk: 


2,400-bps 
PS/2 Modems 


by M. David Stone 


These ten The trend on the part of 
modem makers toward 
2,400-bps add-in designing modems for 
IBM’s PS/2 computers 
modem cards _ seems to mirror the buy- 
ers’ inclination toward 
work with that same line. Though at 
F least 25 manufacturers 
the Micro Channel have promised internal 
modems for the Micro 
architecture of Channel architecture 
since the first one was in- 
the IBM PS/2. troduced a year ago, 
there’s been a lot more 

talk than action. 

Or so it would seem, 
since at the time of this 
writing there were only 
ten modems available 
from manufacturers willing and able to have us review them. Ranging in 
price from $299 to $899, with most in the $300 to $450 range, the MCA mo- 
dems reviewed in this issue are the Anchor Automation 2400PS, Anderson 
Jacobson AJ 2412-3H1, Everex Evercom 24/2, Hayes Smartmodem 2400P, 
Intel 2400B Modem 2, Multi-Tech MT224PS and MT224ES, Octocom 
OSI8224APS, OmniTel Encore 2400PS, Practical Peripherals PM2400 
PS/2, and Ven-Tel MCM-24. 

There are, however, at least ten other MCA modems available that we 
didn’t review. It seems that making modems work with the MCA bus is not 
as easy as with the PC bus. Although some of these modems simply weren't 
available in time to meet our review deadlines, we didn’t review others be- 
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cause manufacturers decided that the prod- 
ucts with which they’d provided us 
weren’t working properly. Finally, we 
didn’t review some of them because they 
were unable to perform adequately on our 
tests (see sidebar ‘‘Survival of the Fit- 
test’’). After consulting with the manufac- 
turers of these poorly performing modems 
(as we always do when products exhibit 
serious problems) the manufacturers asked 
us not to review them at this time because 
they wanted to iron out the kinks. 

This list of unreviewed but currently 
available modems includes the PS/2-ori- 
ented products of Acer Technologies, Ad- 
vanced Microcomputer Systems, Black 
Box Corp., Computer Peripherals, GVC 
Chenel, Okidata, Prometheus Products, 
Racal-Vadic, Universal Data Systems, 
and U.S. Robotics. It is quite possible that 
most or all of these modems could perform 
adequately on our tests at the present time, 
but none of these companies could supply 
adequately performing modems in time to 
meet our testing deadlines. 


SAVE THE SERIAL 

There’s no doubt that there is a serious ad- 
vantage to using an internal modem with a 
PS/2: it leaves the serial port on the system 
board free for some other purpose such as a 
serial printer or plotter. 

That these modems support the 2,400 
bit-per-second V.22 bis standard is also an 
advantage. Now the modem communica- 
tion speed of choice—fully 66 percent of 
the people making purchases today are 
buying 2,400 bps—virtually all V.22 bis 
modems are compatible with the older, 
slower Bell protocols. This allows them to 
communicate using the Bell 103 protocol 
of 0 to 300 bps and the Bell 212 protocol of 
1,200 bps. 

Besides Bell compatibility, many V.22 
bis modems have the additional option of 
communicating at 1,200 bps using the 
CCITT V.22 protocol—the European 
equivalent of Bell 212. This additional ca- 
pability is of no importance for communi- 
cation within the U.S., but it may be help- 
ful if you need to communicate 
internationally. (Developed by the Bell 
Telephone Company before the breakup of 
their monopoly, the Bell protocols are 
Strictly U.S. standards and are named after 
particular modem models. The V.22 bis 
protocol was developed by the European- 
based CCITT [Comité Consultatif Interna- 
tional Télégraphique et Téléphonique], 
and has the advantage of being a world- 
wide standard.) 
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DOUBLE FOR LESS 

As recently as 2 years ago, 1,200 bps was 
clearly the business standard for modems. 
At that time, a typical street price for the 
Hayes Smartmodem 2400 was $600, com- 
pared with $390 for the Smartmodem 
1200. Equivalent prices today are $470 for 
the Smartmodem 2400 and $320 for the 
Smartmodem 1200. Prices on both mo- 
dems have dropped, but more important, 
the differential between the two has 
dropped: from $210 to $150. (Current list 
prices for the Hayes models are $399 for 
the Smartmodem 1200, $599 for the 


There’s no doubt that 
there is a serious 
advantage to using an 
internal modem with a 
PS/2: it leaves the 


serial port free for 


some other purpose. 





Smartmodem 2400.) Less expensive mo- 
dems, from other manufacturers, have 
even smaller differentials. 

As the prices of 2,400-bps modems go 
down, the number of 2,400-bps modems 
to talk to increases. Additionally, all major 
on-line systems—including BRS, 
BRS/After Dark, CompuServe, Delphi, 
Dialog, Dow Jones News/Retrieval, 
Knowledge Index, Lexis, NewsNet, 
Nexis, and The Source, as well as data 
communication networks Telenet and 
Tymnet—are now equipped for 2,400 bps. 
If you transfer files often or download 
large chunks of information from on-line 
databases, a 2,400-bps modem can speed 
the transfer and save you time. And since 
communications time is literally money— 
in phone charges, data network charges, 
and on-line charges—a 2,400-bps modem 
can quickly pay for itself. 


MO-DEM 

As you probably already know, the word 
modem—short for MOdulator/DEMod- 
ulator—takes its name from what it does. 


On the transmitting end, a modem takes 
computer-generated signals and modulates 
them, converting them to a form that can 
go over the phone network. On the receiv- 
ing end, the modem takes the modulated 
signals and demodulates them, converting 
them back to a form that the computer can 
understand. 

As you might expect, the more infor- 
mation a modem tries to cram into the 
phone line, the more likely it is for the in- 
formation to be garbled. All other things 
being equal, a line problem that lasts a giv- 
en length of time will do more damage at 
higher speeds: | second is long enough to 
tuin 30 characters at 300 bps or 120 char- 
acters at 1,200 bps. 

The increase in difficulties at higher 
speeds shows up even when comparing 
300- and 1,200-bps communications. But 
at these speeds, errors are few enough that 
they are usually not a problem for key- 
board communications. During a file 
transfer, when even one error can min a 
file, error detection and correction is usual- 
ly handled in software as part of the file 
transfer protocol. 

At 9,600 bps, flow control problems 
become so pronounced that error-free 
communication is a practical impossibil- 
ity. As a result, most of the manufacturers 
of 9,600-bps modems have developed 
their own, usually proprietary, error-cor- 
rection protocols and built them into these 
high-speed modems. 

There’s less need for error correction in 
2,400-bps modems. Nonetheless, many 
manufacturers have included a built-in er- 
ror-handling scheme in some or all of their 
2,400-bps modems. 

Unfortunately, there is not yet any gen- 
erally agreed-upon combination of com- 
munications protocol plus error-correction 
protocol for 2,400-bps modems—at least 
none that has won over the marketplace in 
the sense that the V.22 or Bell 212 stan- 
dards have. However, there is hope in the 
relatively new V.42 error-correcting pro- 
tocol. The standard is too recent to have 
had much effect, but as a CCITT recom- 
mendation supported by the market leader, 
Hayes, it offers promise. 

It’s worth noting that V.42 includes 
partial support for Microcom Networking 
Protocol (MNP) as an alternative protocol. 
MNP has been around for some time and is 
available in several modems, including 
four in this review. As with other commu- 
nication protocols, error correction re- 
quires that both sides use the same tech- 
niques. 






Get money back on OS/2 
memory, options and 
software. 


Right now IBM and its business partners 
are offering thousands of dollars in rebates on over 
110 available applications. IBM is also offering up 
to $1,600 back on memory plus hundreds of dollars 
back on modems, accessory cards and hardware. 
Ask your IBM Authorized Dealer about these spe- 
cial savings today, or call 1 800 627-2492. 



























OS/2 software vendor 
rebate participants. 


Advanced Business Microsystems, Ine. 
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Easel makes it easy to 
migrate applications from 
hosts to programmable 
workstations. 


Easel® for OS/2 Extended Edition is a 
full-featured development tool for creating pro- 
grammable workstation-based graphical interfaces 
that can communicate with existing host 3270 
applications. This lets you develop workstation 
applications without having to change host appli- 
cations. It provides high-level language support 
{and WYSIWYG graphics} for developing EE appli- 
Cations that support Presentation Manager™ and 
Communications Manager. For more information 
contact your |BM representative. 


DeScribe gives OS/2 users 
WYSIWYG word processor. 


OeScribe™ conquers the gap between word 
processing and desktop publishing. OeScribe gives 
you advanced word processing combined with style 
sheets, flexible page layout and typographic 

controls. Since it runs under Presentation 
Manager, you benefit from the multi-tasking, multi- 
windowing environment. 
_The WYSIWYG mouse- 
and-menu interface 
makes it easy to create professional 
quality documents. For additional 
information on OeScribe, call Lennane 


(° os . 


A continuing report on advanced 
software for personal computers. 








K Advanced Products at 1 $16 646-11 


Volume 1, No. 5. 






Lotus 1-2-3 Release 3 
delivers advanced 
spreadsheet power to 
OS/2 users. 

1-2-3® Release 3 delivers a new dimension 
of power and performance to 0S/2 users. Release 
3 integrates true 30 worksheets, powerful data 
base capabilities and high-impact business graph- 
ics. Of course, it’s fully compatible with your 
existing 1-2-3 data and macros. Release 3 supports 
leading OS/2 networks and PostScript® output 
devices, For more information, see the Lotus® 
Authorized Reseller nearest you. 


Maximize semiconductor 
manufacturing process with 
AIM—Advanced Interface 
for Micralign® 


As part of Perkin-Elmer's commitment to 
provide the semiconductor industry with ways to 
improve productivity, they've developed an 0/2 
version of Advanced Interface for Micralign 
(AIM™). This integrated system interfaces with the 
Perkin-Elmer Micralign 500/600 HT series and 
utilizes 05/2's advanced multitasking capabilities 
to monitor 50,000 processes for maximized 
machine utilization. AIM reduces the time semicon- 
ductor manufacturers spend on system setup and 

diagnostics, and it enables flexible storage and 
real-time information retrieval. 
For more information on how 
AIM can help dramatically improve 
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THE PREFERRED CHOICES OF 


CORPORATE AMERICA. 


You said it. And in the ultimate poll—the marketplace— 

In one PC Week corporate opinion poll, you said you've made Above Board far and away the best selling 
Above™ Board was the top overall memory board. expanded memory board. 

In another PC Week poll, you ranked Above Board Which just goes to prove a principle we firmly 


#1 in what you value most: reliability and compatibility. believe: The customer is always right. 
In still another poll, this time by PC World, you voted Call (800) 538-3373 for more in kg 
Above Board the best EMS memory board for 1988. information. 


© 1989 Intel Corporation 


Inte! is a registered trademark and Above is a teademark of Intel Corporation. 
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FROM MORSE TO MODEMS: 






A BRIEF HISTORY OF TELECOMMUNICATIONS 


32 76 12S0's 


Samuel 
& 8, Morse’s 
4 mae 
=f 
a 


When a curious artist fashioned a crude 
electrical device from his canvas stretcher in 
1832, he kicked off the communications 
revolution. Since that time, at an ever- 
accelerating pace, men have set about 
eliminating the effects of distance. Today, 

telecommunications 


fax machines, we are truly a global community. 

Morse's invention led others to rr 
the potential uses of electricity. Improvements 
and innovations followed rapidly. Soon after 
the laying of the first cable, Kentucky 
schoolteacher David Hughes unveiled his 


the introduction of the telephone at the 
Centennial Exposition in Philadelphia. 

Modem technology is descended from 
the teletype of the early 1900s. After 1948, 
when computers began to appear, the need 
for data paths of a new kind presented itself. 
The first prototypes of modern-day modems 
arrived In the early 1950s. 

The Beli Telephone monopoly dominated 
the modem market in this country until 
approximately 1975. End users had only two 
options for data communications: the Bell 
Data-Phone series and an “acoustic data 
coupler" from another manufacturer. This 
situation arose because Bell was the only 
company allowed by law to manufacture 
equipment that could plug into a phone jack. 
The acoustic data couplers had a “data access 

. arrangement” with Bell: they were allowed to 
use a Bell handset to receive and transmit 


data. 

The FCC ruling, in 1975, that eliminated 
the restrictions on outside manufacturers 
opened the door for true competition in the 
modem market. About the same time, Bell's 
dominance was also challenged in the arena 
of transmission coding and error-contro! 
standards. , Bell's data sets had 
been de facto standards in this country and 
the CCITT standards used In the rest of the 
world had to include Bell compatibility. After 


"November 1988 and its universal 
modem 
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With the adoption ofthe V.42 standardin = © 
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1954 

410-bps British 
Telecom prototype 
of a modem in four 
modules 
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Like some assistance 


O 31/2" format avaliable from ua. Specity 
when ordering. 

© package Includes both 51/4” and 31/2” 
disks. 

(8 31/2" format avaliable from manufacturer 
by request. Call ua for detella. 
CP—copy-protected, NCP—not copy-protected. 

The four-digit number next to each product 
is the product's ITEM NUMBER. Please refer 
to thia number when ordering. Thank you. 


SOFTWARE 


We only carry the latest versions of products. 
Version numbers in our ads are current at press 





Bloc Publishing 





.. NCP 


2265 


Generic Software ... NCP 


Basic Home Design 3.0....... $35. 
BGeneric CADD Level 21.1...... 89. 
BCADD Starter Kit 1.0 (incl, Leve/ 2) 109. 
Generic CADD Level 31.1..... 179. 


Grest American Software ... NCP 
DThe Accounting System 2.0..... 179. 
OPayroll 2.05 89 


Harvard Associates ... NCP 

BPC Logo3.0................ 59. 
Hi oo» NCP 
WSmartcoml3.0..........0008 89. 
BSmartcom il 1.0 .........0.. 149. 
Hligraeve Software ... NCP 
DHyperACCESS 3.31........... 89. 


Individual Software ... NCP 















time. OForn ae) 2415 BTyping Instructor Encore 2.13.... 19. 
form on your $55. 2408 OProfessor 00S 2.51........... 27. 
oe ou | Genesee |, Se x 
geMal ROL: ..cettbews cc's. rees De Ue ae aeoeeee . 
Alpha Software ... NCP che laa Javalin ... NCP 
4103. BAlohaWorks 1.0........ 0.00.5 gg, | accurately on any PC 9. | 2506 eavelin Plus 2.03............ 249, 
5104 @ALPHA/our1.0............. 319. Lord Publishing ... NCP 
4332 fiTurbo Pascal Prof. Pack 1.0...... 169. 5191 Ronstadt’s Financials 1.01..... 125. 
4329 Turbo Assembler & Debugger 1.0 99. Lotua ... NCP 
1525 Sidekick Plus1.0............ 135, 2668 01-23 2.01................. call 
1526 BSprint1.0..............000- Sa 5134 Magellan 1.0 (introductory offer) . » 
1521 Quattro 1.01 w/SQZ!Pius 1.0. 2662 OHAL1.0............00 ee aee 
1814 @Paradox3.0............ 0000s be 4131 @Agenda 1.0 
Bourbaki ... NCP 2660 OFreelance Pius 3. 
4524 OIDIR+ 3.02.............5. . 49. 2667 OSymphony2.0.............. 459, 
Bridgeway Publlahing ... NCP MECA ... NCP 
4386 OFastiax3.9.............0005 35. 4529 Chackwrite Plus 1.0........... 29, 
Broderbund ... CP 2798 OManaging Your Money §.0..... 119. 
1434 OPrintShop2.41 ... 0.0... cee 39. Meridian Technology ... NCP 
1433 Memory Mate 3.01R (NCP)..... 45. 2775 OCarbonCopyPius§.0(2req,)... 115 
Central Point ... NCP Micro Logic ... NCP 
5039 GPC Tools Deluxe 5.5 (new version) 79. 2968 Diornado1.8................. 55. 
5038 OCopyllPC§.0..........-.... 24, Microlytics ... NCP 
Epson ... 1 year Chronos Software ... NCP 2734 OWordFinder4.0.............. 39. 
1Q2550 Printer-A full featured 24 pin, 136 4387 BWhoeWhateWhen 1.09 ....... 119. 2731 OGOfer 1.0 (text retrieval system) .. 45 
column printer. Includes 7 built-in fonts, push Computer Associates ... NCP MicroPro ... NCP 
tractor, and advanced paper 4934 wSuperCalc51.0............. 319. 2825 OWordStar Prof. Release 5.5 .... 209. 
{1 ps LOD eee Core International ... NCP §000 OUpgrade to Release 5.5........ 89. 
draft, 111 cps LQ (12 cpi mode} 1571 CCoretast2.0.......-.... 0.00. 95. 
Crosstalk Communicationa ... NCP 
Application Techniques ... NCP 2911 DRemote?1.1......0...-.00005 95. 
1214 WPizazz Plus 1.2........... 0005 75. 2908 OCrosstak XVI3.7...........05 95. 
Ashton-Tate ... NCP 2909 OCrosstalkMK.41.1.......... 124, 
4450 QdBASEIV 1.0............... call Dac Software ... NCP 
1309 @MultiMate Advantage 111.0 .... 299. 1754 ODacEasyLight1.0........... 45, 
Autodesk ... NCP 1756 ODac Easy Payroll3.0.......... 59. 
4519 CAutosketch Standard 1.04...... 55. 1748 ODac Easy Accounting3.0....... 59. 
Best Programs ... NCP Data Storm ... NCP 
1453 CLabelMaster3.1............. 29, 4798 COPROCOMMPLUS1.1B........ 49, 
Bible Research ... NCP Delrina Technology ... NCP 
1464 OThe Word 4.2 (KJVorNIV)..... 159, 4325 @Per:-FORM 2.0 (new version).... 179. 
Bloc Publishing ... NCP 5th Generation ... NCP 
4796 OPersonal Lawyer 2.0 .......... 39. 3950 @FastbackPlus2.09 .......... 109. Ma 
4801 OPopDrop3.1................ 32. Fox Software ... NCP Lord Publishing ~~ NCP : 
1447 DFormToo!2.01............... 55. 2233 wiFoxbase Plus 2-1 (single user) .. 209, | SlRonstadt’s Financials 4.01—Create your finan- 
4594 OFormFiller2.0............... 89. Funk Software ... NCP cial statements, budgets and forecasts. End 
: er International ... NCP 2228 OSideways3.21.............0. 42. spreadsheet and template nightmares. Menu 
1527 @Superkey 1.18...0........... 69. 2229 wWorksheet Utlties 1.0 59. 
1498 ATUrbOC2.0................. 99. 4479 DAllways1.0.......... meee inl par laa Comprehen. 
4330 BTurboC Prof, Pack 1.0......... 169. Generel information ... NCP sive yet fast and easy to use 125. 
4322 wilurboPascal5.0............. 99, 4118 Hotline Wo21............. 49. 
For IBM Personal Computers exclusively. 
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Paui Mace ... NCP Software Publishing ... NCP 
2762 OMace Utilities 5.0 (DOS utilities) . $55. 3495 Professional Plan1.02........ $59. 
4688 OMaceGold1.0............... 79. 3499 OPFS:First Publisher2.1........ 79. 
PC Support Group ... NCP 4342 PFS:First Graphics 1.0......... 89. 
3208 CLightning 4.82............... 89. 3478 @PFS:First Choice3.01......... 99. 
3209 OLucid3-D2.0................ 59. 3496 Professional Write2.1......... 139. 
Personics ... NCP 3493 Professional File2.0.......... 189. 
3126 OSeeMORE 1.02............0. 49, 4527 @OfficeWriter6.1............. 299. 
4328 OLook&Link1.04............. 59. 3482 WHarvardGraphics2.12 ....... 299. 
4384 OUltravision1.1............06. 79. 4669 @Harvard Graphics Access. Pk 1.0 289. 
3124 DATBASE 1.22............... 119. 4284 Harvard Project Manager 3.0... 409. 
Peter Norton ... NCP Spinnaker ... NCP 
3152 @NortonCommander2.0........ 52. 4441 OResumeKit1.29............. 25. 
3146 Advanced Utiliies4.5 ......... 89. 4444 @Splash1.0..............000. 59. 
Epson - 1 year 4150 Dan Bricklin's Demo Prog.21.0 109. Springboard ... NCP 
FX1050 Printer Feature laden 136 col 9 Quarterdeck ... NCP 3534 Newsroom Pro1.0............ 45. 
AAU) Fnmtér—reature laden 100 column, 3221 OExpanded Memory Mgr. 386 4.2. 39. Symantec ... NCP 
pin dot-matrix printer. SmartPark mode loads 3220 ODESQView2.24.............. 79. 4732 @SOQZIPlus1.11............... 65. 
single sheets without are aN 4586 ee 3661.0. g. ee 115. 3430 Think Tank2.41............. 125. 
; Reference Software ... NCP 3427 BQ&AWYrite1.01............. 129. 
nae ay a oe 4396 CGrammatik lll 1.07..........-. 52. 3412 WGrandview1.0.............. 189. 
DeSP Relay Communications ... NCP ee 219, 
=F 4651 ORelay Gold3.0.............. 149, 3431 OBreakthrough Timeline 3.0..... 369. 
Microrim ... NCP Revoiution Software ... NCP : 
2835 R:BASE for DOS (version 2.1).. $489. 4480 VGA Dimmer 2.01 (screensaver) . 19. 
5008 @R:BASE Compiler1.0 ........ 629. 3254 Cruise Control3.02........... 9. 
Microsoft ... NCP Rightsoft ... NCP 
2860 ClLearningDOS2.0............ 35. 4155 OfRightwriter3.0............... §4. 
2899 OWindows 286 2.1............ 69. Samna ... NCP 
2904 CWorks 1.05 (with Checkwrite Plus) 99. 5148 OAmMI1.0A.............00008 129. 
2900 Windows 386 2.1........... 129. Simon & Schuster ... NCP 
2890 (Multiplan4.01.............. 135. 93314 OTyping TutorIV1.0............ 33. 
2901 MWord5.0........... cece eee call Softiogic Soiutions ... NCP 
2856 Excel 2.1 (req. 80286/80386)... 239. 3546 ODisk Optimizer4.01........... 45. 
2891 @Project4.0..............08. 329. 3542 OSoftware Carousel3.0......... 49. 
LANGUAGES 4855 WFATCAT1.0.........cc cece 69. 
5188 CQuick Pascal1.0............. 49. 
2885 DOUGKO20.. 0... 68 Persons. NCP 
2880 HMacro Assembler 5.1.......... 99. “Look 2 Link 1.04—Build 1-2-3 models that span 
2847 BBasicCompiler6.0 .......... 199. across worksheets. Get dynamic linking and 
2859 FortranCompiler5.0......... 289. consolidation and the ability to see a second 
2853 Rakes ae Ope 299. worksheet ina pop-up window. You can even 
2778 wDollars and Sense 3.1........ 105. cut and paste between worksheets ..... $99. 
Muitisoft ... NCP 
4924 OSuper PC-Kwik3.2 ........... 49. T/Maker ... NCP 
4925 OPC-Kwik Power Pak1.1........ 79. 4179 ClickArt Business Images ...... 42. 
Nantucket Software ... NCP : 4185 Scrapbook+ 1.0............. 79. 
2970 Clipper (Summer '87) ........ 429. Pea tee Co. ... NCP 
New Engiand Software ... NCP 4512 @XTREE Pro1.1............5. 69. 
3004 (Graph-in-the-Box2.2.......... 75, | North Edge Software ... NCP TOPS ... NCP 
4997 FIGEGIHIO .......sec. 55500 159, | CTimeslips lll 3.3—Track every minute’ efforts, | 3724 gNetPrint 2.0 (share printers) .... 119. 
4336 OGBAnalytic1.0............. 105. then print the invoice and log the receivable S726 WTOPS2.1...... ccc cece eee 119. 
Noio Press ... NCP all from the convenience of Timeslips IL 3725 lige hate og ae) hey eae 
2982 OWillMaker3.0............004. 35. : : ini 3720 Flashcard 2.1 (AppleTalk networ! E 
5122 OForTheRecord1.0........... 35. Menu-driven and memory resident, this is 1 year warranty) oo. cece ccs 169. 
North Edge Software ... NCP a must for your service business $169. Traveling Software ... NCP 
2987 CTimeslipslil3.3............. 169. 4190 Battery Watch 1.0 (37" only)..... 27. 
Norton-Lambert ... NCP 3729 MLapLink Mac 2.0 (Mac-PC transfer) 79. 
4928 CClose-Up Customer3.0....... 135. 1 800 [2 4 3 3088 5179 WlapLinklll......... cece eee 85. 
4929 CClose-Up Support3.0........ 165. = = 4891 WViewLink1.0............000. 95. 
Owi international ... NCP 3727 @DeskLink2.21............05. 99. 
3080 OGuide2.0.................. 143. PC Connection True BASIC, inc. ... NCP 
Paperback Software ... NCP Sarina Gounes 6 Mill Street 620M 3561 @TrueBASIC2.1.............. 57. 
3142 OVP-PlannerPlus2.0.......... 145. Marlow, NH 03456 Vericomp ... NCP 
3138 OVP-Expert 2.02 ............. 145. SALES 603/446-7721 FAX 603/446-7791 3765 WSoftBytes2.0............000. 35, 
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4399 fManhunter................. $33. 1713 FilteredSafeStripSPF-3 ........ $24. 
4456 Police Questll............... 33. 1678 Universal System StandSS-3 ..... 25. 
3404 MSpace Questll............... 33. 1694 EmeraldSP-2.......... cee 36. 
Spectrum Holobyte ... NCP 1707 Ruby SPF-2 
3467 Tetris (addicting mind teaser).... 24. (6 outlets; EMI/RFI fitered; 6 ft cord) 55. 
4283 @Falcon/AT (F-16 simulation) 39. 1708 Ruby-Plus SPF-2 Plus 
SIGZ WOVEN E © ccsycgsncsenceye cusneeencrs 32. (w/FAX & modem protection) ..... 69. 
Stone & Assoc. ... NCP (reqs. graph. DCA ... 1 year 
brd.) 1761 Irma 2 (3270 emulation board) ... 729. 
3436 Memory Master (ages 2-6)...... 22. 1764 Irma2MicroChannel.......... 729. 
3435 My Letters,Numbers, Words (2-6) 22. Epson ... 1 year 
3439 O2nd Math (ages 7-16).......... 27. We are an authorized Epson Service ° 
Sublogic ... NCP Center. 
4653 OUp Periscope eae cdma lelezaeee 25. 1906 FX-850 (80 col., 264 cps, 9pin) ... call 
3335 CuJet (requires CGA orEGA)...... 33. 1904 FX-1050 (136 col., 264 cps, 9 pin)... call 
Spectrum Holobyte ... NCP True BASIC, Inc. ... NCP 5183 LQ-510 (80 col., 180 cps, 24 pin)... 349. 
(@ VETTE!—Race one ee die new-model fiKemeny/Kurtz Math Series 1930 LQ-850 (80 col., 264 cps, 24 pin) .. cal 
Corvettes through the streets of San Fran- eaohimodule ......c0csccnsen: 32. 4117 LQ-950(110col., 220 cps, 24 pin)... call 
: 1917 LQ-1050 (136 col., 264 cps, 24 pin) call 
cisco, Dynamic 3-D solid selon in, 4116 LQ-2550 (136 col., 333 cps, 24 pin) call 
adds to the realism as you speed from oe 5184 LX-810 (80 col, 180 cps, 9pin)... 199. 
mark to landmark 1052 Printer-to-IBM cable (6 feet)....... 15. 
Everex ... 1 year 
WordPerfect Corp. ... NCP 2029 1200 Baud Internal Modem ...... 79. 
3799 WordPerfect Library 2.0........ 69. 2030 2400 Baud Internal Modem ..... 149. 
3798 (WordPerfect Executive 1.0..... 129. 5th Generation ... 1 yeer 
3804 OWordPerfect5.0............. 239. 3952 Logical Connection 512k........ 529. 
3805 WordPerfect Network 5.0...... 349. 4921 Logical Connection! Meg ...... 749. 
3806 Additonal Network Stations 5.0 .. 84. Hayes ... 2 years 
Wordtech ... NCP 4763 Personal Modem 1200 (with 
BB10 V@DBXEN2ee ss see ees 119. Smartom EZ)... ccc ee ccee 145. 
Xerox ... NCP 2304 Smartmodem 1200 ............ 289. 
3812 oar mee Sa Voate/ecetera (i call Software Publishing ... NCP a Smartmodem , (w/Smartcom Il) = 
4393 OXyWrite Ill Plus3.55.......... 229, | Professional Write 2.4—-Now with new Preview | 2308 Smartmodem 2400B (w/Smartcom Il) 429. 
feature that shows you exactly how a docu- Hercules ... 2 yeers 
RECREATIONAL/EDUCATIONAL ment is going to look—before you print. Read 2318 Graphics Card Plus............ 189. 
tem Clee di d Intel ... 5 years 
Broderbund ... CP and write files directly then printthemouton | 4696 24008 Internal Modem......... 159. 
1413 Where in the World is Carmen most any printer $139. 2352 24008 internal Modem 2 (for PS/2) 249. 
Sandiego? ............ 000200 25. 5119 2400 Baud External Modem..... 179. 
1414 OWhere in the USA is Carmen 2346 Inboard 386/PC wil Meg....... 599. 
SandiegOQinsa: ccsccnecusar ss 25. HARDWARE 4646 Inboard 386/PC Piggyback 4 Meg 1249. 
1417 OWhere in Europe is Carmen 2339 Inboard 386/AT (req. inst. kit) .... 859. 
SANGIOGO?. neste is ne setnieaie es ves we 29. 
4948 JetFighter (by Velocity)......... 35. Manufacturer's standard limited 
Electronic Arts ... CP warranty period for Items shown Is 
5180 Dinosaur Discovery Kit (First Byte) 29. listed after each company neme. 
5182 Puzzle Story Book (from First Byte) 32. Some products in their line may 
1858 Earl Weaver Baseball 1.5....... 32. have different warranty periods. 
5181 @Hillstar (from SSI). ............ 32. 
1839 Chuck Yeager's Flight Trainer 2.0. 35. AST Research ... 2 years 
Microprose ... CP 1223 VWOMiIni2CISIP ......... econ 89. 
4454 OF-19 Stealth Fighter........... 39. 1302 SixPakPlusG4kC/S/P.......... 129. 
2725 OF-15 Strike Eagle............. 22. 4107 RAMpage Plus 286 512k........ 419. 
Microsoft ... NCP 4105 RAMpage Plus MicroChannel 512k 469. 
2858 OFlight Simulator3.0........... 35. Compucebie ... 2 yeers 
Mindscape ... CP 1604 2-Position switch box ........... 29. 
4897" Gaurntletes . scree cea es 29. 1605 3-Position switch box ........... 39. Epson 1 year 
4625 Colony (3%/2" not available)....... 33. Cuesta ... 1 year a é 
2752 EiBalance of Power 1990 ........ 33. 1608 Datasaver 400 Watt (standby power LQ.540 Printer—New! Including Smartark 
Perlor Software ... CP BCROON csc Me so ORS 429. | paper handling and 360 x 360 graphics 
3159 cenige a paar 49. Curtis ... lifetime printing resolution, the LQ-510 gives you 
lerra On-Line ... CP 1681 CurtisClipCC-1................ 6. aninioht A ce 
4752 WGOIURUSH.... ss. .eeeee eens 25. 1686 DiskHolderDB-1............... = lee rie ae 2A pin printers 
4455 GlLeisure Suit Larry ll........... 33. 1718 3¥2" DiskHolderDB-2........... Bey aa 
4345 [King’s Quest IV (512k version) ... 33. 1704 PrinterStand PS-1.............. 18. 
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e know all the tricks 




















of software coexistence. 


4266 
4267 
4272 
4339 


4275 
4857 


2375 
2374 
2368 
2370 
2369 
4750 
2371 
2372 


2581 
2582 
4972 
4973 
4974 


4306 PC Mouse ll w/PC Paint+........ 89. 
4350 PC Mouse Il w/Autosketch....... 105. 
NEC ... 2 years 
Reference Software ... NCP 4677 Multispeed HD Laptop Computer. . cail 
OGrammatik Ill 1.07-Gives your a 4799 Multisync 2A (VGA Monitor) ..... 499. 
power, gives you confidence. Correct 5085 Multisync3-D Monitor.......... 699. 
emit gh 069 Tiny ltbo 286 facrelerator board) 219 
LTT, A ; , iny Tur ‘accelerator boar 4 
Grammatik IIl’s on-line editor. Works with 4690 ProDesigner VGA (800x 600)... . 319. 
over 35 different word processors .... $52. Pacific Rim ... 1 year 
5010 1.2 Meg External (for PS/2’s)..... 215. 
Key tronic ... 3 years §011 360k External 5t4” Drive ....... 179. 
2537 101 Keyboard................. 99. PC Power & Cooling Sya. ... 1yr 
4518 101 PlusKeyboard............. 99 REPLACEMENT POWER SUPPLIES 
Kreft ... 5 years 3202 Turbo Cool 150 (25°-40° cooler) 129. 
2603 Three-button Joystick........... 3. 3205 Turbo Cool 250 (25°-30° cooler) 169. 
2597 High Speed Joystick Adapter Card. 28 3200 Silencer 150 (84% noise reduction) 115. 
KYE International ... lifetima 3201 Silencer 200 (69% noise reduction) 149. 
4127 Dyna Mouse GM6+ (w/Dr Halo lll). 49. 4514 TurboCool375............... 299. 
4675 GM6000 Mouse (350-1050 dpi)... 59 PC Support Group ... 1 year 
Logitech ... lifetime 3211 Breakthrough 286-8 (8 MHz 
4145 Series 2 Mouse (for PS/2's)....... 65 accelerator) ..... 0.0.0... eee 289. 
4388 ClearCase Mouse (serial only).... . 69. 3210 Breakthrough 286-12 (12 MHz 
5151 New HIREZ Mouse (C9)......... ae ACCEIEAOl) 6... eee 
5152 Mouse wiPaint Snow (C9)........ 
4297 ScanMan (hand held scanner) . on 1- 800 | y) 43- 80 8 9 
Magnavox ... 2 years 
5051 VGA Adapter (9AV610)......... 259. 
4758 13” CGA Monitor (8CM515) ..... 269. MMC PC Connection 
4760 13” Hi-Res Monitor (9CMO53) ... 369. Semaine polsce 6 Mill Street 620M 
4761 13” VGA Monitor (9CMO62)..... 389. Marlow, NH 03456 
4762 13” VGA Monitor (9CMO82)..... 449, SALES 603/446-7721 FAX 603/446-7791 
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Above Board Plus 512k........ $419, 
Above Board Plus I/O 512k...... 449. 
Above Board 2 Plus 512k....... 469. 
Above Board Plus Piggyback 

wi2 Meg (upgrades to 6 Meg)..... call 
Connection Coprocessor....... 769. 
Visual Edge (improve the output of 

your HP Laserjet I)... 6... cee 449, 
MATH COPROCESSORS 

8087 (for (BM-PC & XT) .......... 95. 
8087-2 (for 8 MHz 8088 CPU's)... 139. 
80287 (for 6 MHz 80286 CPU's)... 149. 


80287-8 (for 8 MHz 80286 CPU's) . 219. 
80287-10 (for PS/2 Models 50 & 60) 259. 
80387SX (for 80386SX CPU's)... . 359. 
80387 (for 16 MHz 80386 CPU's). . 399. 
80387-20 (for 20 MHz 80386 CPU's) 459. 
Kensington Microware ... 1 year 


Masterpiece .............0000- 94. 
Masterpiece Plus ............. 109. 
PowerTree 10... 6... cee eee 19. 
PowerTree 20 ...... cece eee 29. 
PowerTree 50 .........2 0c eeee 59. 


Intel ... 5 years 

Inboard 386/PC—Provides blazing fast perform- 
ie ate eer ere 
for your aging PC/XT system. 

30 day money back ee oan 
Microsoft Windows offer 


2870 
2886 
2887 
2897 
2896 
2898 


2812 











Microsoft ... 2 years 
Mach 20 (7 yr wrty., includes free PCTV 
installation video) 


Mach 20 Disk Plus Option (floppy 
COMPOMON) ore ies. csr sutsernss Hees 69 
Mach 20 Memory Plus Option 

(812k upgradeable to 3.5 Meg)... 339. 
Mouse with Paintbrush......... 109. 
Mouse with EasyCAD.......... 125. 
Mouse with Windows 286 2.1.... 139. 
Mouse Syatema ... lifetime 
OmniMouse (Serial only; 1 year wrty) 49. 


3101 


3100 
4149 
3097 


3103 


3102 
4542 


3166 
5189 


$143 


4561 
4562 
4563 


$111 
5109 


4899 
4901 


4889 
4885 
4887 
5140 


3684 
4856 


4958 


3776 
3778 
4193 
4194 


Practical Peripheraia ... 
1200 Baud Internal Modem 
(with PROCOMM)....0.0000005 
1200 Baud External Modem (mini) . 73 
P/Link (extends par. print signal) . . 
Microbuffer Inline (par. print 


5 years 


DUNGIS2K) PI Ns irises sles 5 is 135. 
2400 Baud Internal Modem 

(with PROCOMM).........0005 139. 
2400 Baud External Modem..... 179. 
2400 Baud Internal Modem for 

PIS (2 ec oc oe OR LO cc ch cee 229. 


Princeton Grsphica ... 1 year 
Ultrasync (800 x 600 max. res.)... 549 
Ultra-16 Monitor (76” 1024 x 768 


maximum resolution) .......... 899. 
Quadrsm ... 1 year 
JT-FAX G600.. 0... ec cee eee 549. 


Safe Power Syatema ... 2 years 

Safe 250W (standby power bkup) 249. 

Safe 425W (standby power bkup) 369. 

Safe SOOW (standby power bkup) 495. 

SOTA Technology ... 2 years 

SOTA 286i-12 (72 MHz accelerator) 339. 


SOTA VGA/NG6 (with 256k) ....... 339. 
Targua ... lifetime 

Nylon Laptop carryingcase...... 55. 
Leather Laptop carrying case.... 139. 
TheComplete PC ... 2 years 
TheComplete Hand Scanner 400 . 169. 
TheComplete Answering Machine ha 
TneComplete FAX 9600........ 
TneComplete Page Scanner..... ad 
Toahiba ... 1 year 

T1000 64 ibs) ..... call 


T3100E Laptop (80286, 12 MHz, 20 
Me 2849, 


T1600 Laptop (80C286, 12 MHz, 20 
MO) Fe eae sca pees oe 3349. 

Video 7 ... 5 years 

VEGA Deluxe (supports 640x480). 219. 

VEGAWGAr ss... weiterasnaianns « 287. 

FastWrite VGA (includes 256k),... 319. 

VRAM VGA (includes 256k) ..... 469. 


Epson ... 1 


year 
FX-850 Printer—High speed, 80 column, 9 pin 
dot-matrix printer. Handles big printing jobs 
with ease and efficiency. Prints 264 cps and 
54 cps near letter quality (12 cpi mode) . call 
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2485 
5116 

2486 
4276 
§113 

2499 
2500 


2502 
2917 
2915 
2916 
5190 
3105 
3106 
5164 


5165 
5163 


2285 
2286 
2281 
2287 
4554 
4624 


Call free this mstant. 


DRIVES 


iOMEGA ... 1 year 

Bernoulli | Single 20 Meg Internal $767. 
Bernoulli II Single 44 Meg Internal 995. 
Bernoulli || Dual 20 Meg External 1659. 
20 Meg Cartridge Tripak (514")... 169. 
44 Meg Cartridge Tripak (514")... 259. 


RO2 Cardi cc sces son cinteecel cisions 169. 
PC2B Card (bootable card for 

LACE EIN) arya nec OO rman 229. 
PC4 Card (for PS/2 Model 

5O0/60/70/80). 6.6... cece eee 299. 
Mountain Computer ... 1 year 

40 Meg Internal Tape Drive...... 379. 
40 Meg External Tape Drive ..... 479. 
40 Meg External Tape Drive 

with Power Supply ............ 569. 
40 Meg Data Cartridges 

(pre-formatted) .......... 06a. 25. 
Pius Development ... 2 years 
Hardcard 20 Meg (49 ms)....... 549. 
Hardeard 40 Meg (28 ms)....... 699. 


Impulse 40 Meg Int. Drive (12 ms) 679. 
Impulse 80 Meg Int. Drive (12 ms) 899. 
Impulse Controller (required) .... 229. 
Seagate ... 1 year 

FREE PCTV® Hard Drive Installation 
Tape with purchase of 20, 30 or 40 Meg 
Seagate drive for the IBM PC (not for 
Al). Beta or VHS. 

20 Meg Internal Hard Drive ST225 
(w/controller and cables, 65 ms) .. 299. 
30 Meg Internal Hard Drive ST238 
(wécontroller and cables, 65 ms)... 329. 
40 Meg Internal HD ST2511 for AT 
(AQIITIS) Bin creseteicrs orate cies ws 
40 Meg Internal HD ST251 for XT 
(w/controller and cables, 40 ms). . 449. 
40 Meg Internal HD ST251-1 for AT 


(ABMS) sess. ceeuewa cua met. 449. 
80 Meg Internal HD ST4096 for AT 
MOBIMS) Peters: .Sutcneyerercecneueranee exe 649. 


Practical Peripherals ... 5 years 


TEAC ... 1 year 
PC, XT 360k Drive (51/«") $79. 
720k Drive (specify XT or AT, 31/2") . 79. 


4950 
4951 


4670 1.44 Meg Drive for XT (3'2")...... 99. 
4326 1.44 Meg Drive for AT (includes Bastech 
software utilities, 34/2"). ......... 119. 
Toshiba ... 1 year 
3650 AT 360k Drive (5%4")............ 85. 
3649 AT 1.2 Meg Drive (5%") ......... 99. 
4755 AT 1.44 Meg Drive (3'/2", 
includes Bastech software utilities) 119. 
MISCELLANEOUS 
CompuServe 


1676 CompuServe Information Service. . 24. 
Cabies ... lifetime 
Smartmodem-to-AT cable (9 feet) .. 15. 


Parallel Printer cable (15 feet) 


1019 
1050 


Epson ... 1 year 

LX-840 Priner-New! Providing 
performance of 180 cps draft (12 cpi mode), 
advanced SmartPark paper handling, and a 

very economical price. Perfect for home use 
or as a second printer at work 


superb printi 





DISKS 


All disks have a lifetime warranty. 
51/4" DS/DD Disks (360k) 


Targus ... lifetime 

Choose flight (vertical) or briefcase (horizontal) 
style laptop carrying cases in either rugged 
“Zilicone” treated nylon or genuine leather. 
Nylon carrying case 

Leather carrying case 





MEMORY 


3248 256k DRAMs(120 nanosecond) call 
3241 256k x9SIMMs (100 nanosecond) call 
4366 1Megx9SIMMs(100 nanosecond) call 
4705 1 Meg Chips (100 nanosecond) ... call 


OUR POLICY 


@ We accept VISA and MASTERCARD only. 

@ No surcharge added for credit card orders. 

@ Your card is not charged until we ship. 

@ If we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
the U.S.). 

@ No sales tax. 

@ All US. shipments insured; no additional charge. 

@ APO/FPO orders shipped 1st Class Mail. 

® International orders U.S. $250 minimum. 

@ Upon receipt and approval, personal and company 
checks now clear the same day for immediate shipment 
of your order. 

@ COD max. $1000. Cash, cashier's check, or money 
Order. 

@ 120 day limited warranty on all products. * 

®@ To order, call us Monday through Friday 9:00 to 9:00, 
or Saturday 9:00 to 5:30. You can call our business 
Offices at 603/446-3383 Monday through Friday 9:00 


to 5:30. 
SHIPPING 


Note: Accounts on net terms pay actual shipping. 
Continental US: 

@ For monitors, printers, Bernoulli Boxes, computers, 
and hard drives, pay actual charges. Call for UPS 
2nd-Day & Next-Day-Air 

@ For all other items, add $3 per order to cover UPS 
Shipping. For such items, we automatically use UPS 
2nd-Day-Air at no extra charge if you are more than 2 


PM1200—-An intemal half card, 100% Hayes 
compatible, 1200 bps modem. With made-in- 
the-USA quality, it’s perfect for logging onto 
on-line information services. Includes PRO- 
COMM communications software ... $69. 
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2211 Fuji MD2D (10 disks per box)...... 12. 
3291 Sony (10 disks per box).......... 12. 
2789 Maxell MD2-D (70 disks per box)... 13. 
4192 Verbatim Datalife (10 disks per box). 13. 
51/4" DS/High Density Disks 
(1.2 Meg) 
2212 Fuji MD2HD (10 disks per box)... . 22. 
3770 Verbatim Datalife (10 disks per box). 22. 
3292 Sony (10 disks per box).......... 23. 
2790 Maxell MD2-HD (10 disks per box) . 23. 
31/2” DS/DD Diskettes (720k) 
3297 Sony (10 disks per box).......... 16. 
2214 Fuji(10 disks per box)........... 17. 
3772 Verbatim (10 disks per box)....... 17. 
2792 Maxell (10 disks per box)......... 17. 
31/2" DS/High-Density Diskettes 
(1.44 Meg) 
3298 Sony (10 disks perbox).......... 39 
2215 Fuji (10 disks per box)........... 39. 
2793 Maxell (10 disks per box)......... 39. 


days from us by UPS ground. 
Havwail: 

@ For monitors, printers, Bernoulli Boxes, and computers, 
actual UPS Blue charge will be added. For all other 
items, add $3 per order. 

Alaska and outside Continental US: 

@ Call 603/446-3383 for information. 
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PC Cool. 


Make code, not war. 
(Or, tune in, turn on, boot up.) 


i 


xactly twenty summers ago, thousands of two- 
legged creatures of the so-called “hippie” per- 
suasion converged on a farm near Woodstock, NY 


(pop. 8,000) for three days of peace, love, and rock and 
roll. In a similar vein, a few four-legged creatures of the 
“furrie” persuasion converge every year on Marlow, NH 
(pop. 559) for their own festival of freedom. For while it’s 
true that most survivors of the 60's have chained their 
unbridled spirits to conventional 9-5 jobs, our eternally- 
hip, and decidedly long-haired mascots continue 
dancing to the beat of a very different drummer. 


Buy, with a little help from 

your friends. 

In the 60’s, many people explored 
the wonders of the universe with 
mind-altering drugs. Today, most 
people rely on mind-bending micros, 
Admittedly, it’s safer to artificially 
expand your memory board than 
your consciousness. Nevertheless, 
it’s still wise to have an experienced 





guide when exploring the complex wonders of PCs, XTs, 
and ATs, Which is why we maintain a crack crew of 
drug-free technical specialists (many of whom were 
mere toddlers in 1969) to guide you through every step 
of your computer path, Whether you want speed, power, 
or maybe just to see more of those pretty colors...strictly 
for business reasons, of course. 


You probably think this ad is about you. 

Don’t you? 

Sure, you got your car phone, your cappucino machine, 

and your condo in Curacao, but you're not really cool 

"till you're New Hampshire cool. Find out how with a 
free cassette entitled “Speak N’'Hampsha Like a Native,’ 

__ by our neighbor Fritz Wetherbee, 
noted National Public Radio 
correspondent on New England 
oddities. It's free with any order of 
$500 or more between now and 
September 30. 

Just call 1-800/243-8088 or 
1-603/446-7721, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning 
to visit, please call ahead. 


Learn the secrets of Marlow’s hip and famous with 
“Speak N'Hampsha Like 5 Native.” Offer not available 
to accounts on net terms. One per customer. 
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BAUD VS. BPS 

The terms baud and bits per second are of- 
ten used interchangeably, but they 
shouldn't be. In some cases they are 
equal—300 bps can equal 300 baud—but 
under the V.22 bis protocol, 2,400 bps 
does not equal 2,400 baud. While bps re- 
fers to the number of bits a modem can 
transfer per second, baud is a count of the 
number of signalling elements. If a given 
protocol defines one bit per baud, the two 
numbers will be the same. If it defines 
more than one bit per baud, they will be 
different. The V.22 bis protocol uses a 
technique called Quadrature Amplitude 
Modulation (QAM) that results in four bits 
per baud; with it 2,400 bps equals 600 
baud. 


CHOICE IN PS/2 MODEMS 

Though they may be more difficult to de- 
velop, Micro Channel modems are no dif- 
ferent in any important respect from their 
equivalents for the classic PC or AT bus. 
Of this group, all but the Hayes Smartmo- 
dem 2400P are strictly asynchronous—ap- 
propriate for the vast majority of PC-based 
communication. However, if you need to 
communicate with a V.22 bis synchronous 
modem (attached to a company main- 
frame, for example), take a look at the 
Hayes modem. 

As asynchronous modems, these mo- 
dems offer both automatic and manual di- 
aling and answering. All offer blind dial- 
ing and all offer call-progress-monitoring 
features like dial-tone, busy-signal, and 
voice detection. All have two modular 
phone connectors on-board. All offer on- 
board memory for storing setups, and all 
but one allow you to store phone numbers 
in memory. 

Almost half of these modems use the 
popular Rockwell chip set, but other chip 
sets are represented as well, including In- 
tel, Exar, and SSI. (The chip set is the ac- 
tual modem on each board, typically con- 
sisting of two or three chips. Boards that 
use the same chip set will tend to have sim- 
ilar performance.) The Hayes and Octo- 
com modems use proprietary chips. All 
use some variation of the Hayes AT com- 
mand set (see the sidebar, ‘‘In Search of 
Hayes Compatibility”’). The Octocom fol- 
lows the CCITT V.25 command set as 
well. 

Most other differences among the mo- 
dems are best described as minor idiosyn- 
crasies. For example, most use software 
commands for volume control, but one 
uses a manual control on the back of the 


PC MAGAZINE JULY 1989 





PS/2 MODEM 


board, as did older PC modems. Most use 
the speaker on the PS/2 to monitor call 
progress, but two have their own speakers, 
again like the older PC modems. Most set 
all configuration options from the key- 
board, using firmware commands or set- 
tings available through the Adapter Defini- 
tion File. 

Picking the right Micro Channel mo- 
dem is no different from picking the right 
AT-bus modem. First find those with the 
communications protocols and features 
you need, then choose one based ona com- 
bination of performance and cost. And 
when figuring your budget, don’t forget to 
add the price of a communications pro- 
gram if the modem isn’t bundled with one. 
Most of the modems offer only the most- 
common communication features, but 
there is enough variation to give you a de- 
cent number of choices. 


ANCHOR AUTOMATION INC. 


Anchor 2400PS 


by Ross M. Greenberg 


The least expensive of these PS/2 mo- 
dems, the $279 Anchor 2400PS offers ev- 
erything the majority of its peers do. It 
stands out from the pack because it is one 
of the few to come with a speaker and vol- 
ume control on its board instead of using 
the PS/2’s speaker and controlling it 
through software. 

Installing the 2400PS is a breeze, and 
its documentation is adequate. The mo- 
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Anchor 2400PS 

, Anchor Automation Inc., 2067S Bahama St., 
Chatsworth, CA 91311; (818) 998-6100. 
List Price: $279 
Requires: IBM PS:2 Model 50, 60, 70, or 80 or 
compatible. 
In Short: The Anchor 2400PS ts an inexpensive 
modem with a few quirks. Its inability to 
consistently implement one of the commands of 
the AT command set could prove problematic. 
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dem has a 16-bit extension on-board and 
comes with Anchor's proprietary commu- 
nications package, AnchorTalk. If, how- 
ever, you'd prefer to use it with Crosstalk 
XVI, Smartcom H, Smartcom Ill, Relay 


The Anchor 2400PS is 
the least expensive of 
these PS/2 modems. 
Its performance on our 
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the group, but still far 
better than all of the 
modems that ended up 


not being reviewed. 





Gold, or Lotus Express, it'll work fine 
with any of them. 

The modem’s performance on our auto- 
mated line tests was the worst of the group, 
but it did far better than all of the modems 
that ended up not being reviewed because 
of performance on the TAS test. It should 
perform acceptably on a variety of line 
conditions. 

The modem does have its quirks. The 
only one that can get in the way of typical 
communications programs is its problem 
with the A/ command. Typically used 
when the number you call is busy, this 
command repeats the last command is- 
sued. The 2400PS's documentation warns 
you that the A/ command will work ‘‘un- 
less the last command was a dialing com- 
mand, the number being dialed was 
lengthy, and a modem handshake was at- 
tempted.’’ In our testing of the modem, 
however, we found that the problem was 
less predictable than the manual indicates. 
This can limit the versatility of the modem, 
especially if you’re trying to log on to a 
particularly busy bulletin board system, or 
if you have some hefty line-noise prob- 
lems. 

Some of the attributes other modems 
use for setting, retrieving, and storing dif- 
ferent user profiles are also lacking in this 
modem. For example, while many of the 
other modems tested had some means for 


_ The Ultimate Screen Print And Capture Software 





® At last! Transfer any image into your 
favorite desktop publisher including 
Ventura Publisher, Aidus PageMaker, 
and Microsoft Word. 

© Convert text screens to graphics for 
use with reports, documents, or 
manuals quickly and easily. 

© Image detail remains sharp and 
clear when converting color images 
into black & white with support for 
up to 256 gray scales. 

® Refine and smooth edges for a look 
that seemed impossible before. 
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“These images were captured with 
Pizazz Plus, imported into Ventura 
Publisher and pnnted 


Professional Printing 


For a print out that doesn’t look like 
it was created with a computer, make 
circles round and flowers soft with 
the smoothing feature. 

© Choose your own standard of mea- 
surement, whether it’s inches, milli- 
meters, Or points, 

® Don't loose the detail when sizing 
your image up or down—Pizazz 
Plus preserves proper aspect ratio. 

* Select your print size and position 
on paper to 01”. 





Pizazz Plus printed ia m an 
AT&T ‘Truevsion TARGA 16, 








© Deepen blues, enrich reds, and 
sharpen greens with on screen VGA 
256,000 level color adjustment. 
Color images are automatically con- 
verted to gray scales on screen. 

® Go from 4 color printing to 
full color printing with expanded 
printer capability, 

® Automatically convert text screens 
to graphics. 

© No more printer limitations —what 
you see on screen is what you'll get 
on paper. 


~ Pizazz Plus pra image from nie 


IBM PS! 2 VGA. 


Resolves Incompatibility 


© Connect with over 200 printers— 
that's twice as many as most 
applications support. 

© Capture your screens for easy inter- 
change of popular program file for- 
mats such as Splash! by Spinnaker 
and Publisher's Paintbrush by Z-Soft. 

© Fully supports high performance 
image display boards such as the 
AT&T TARGA 16, AT&T ICB, 
and ATronics PIB. 

© Works with virtually all PC DOS 
applications. 


Pizazz Plus printed images from an 
(BM EGA, 


Pizazz Plus Compatible Hardware 


IBM PS/2; Models 25 and 30 (MCCA), and Models 50, 60, and 80 (VGA) 
IBM PC, XT, and AT Display Adapter Cards: ATI Technologies’ EGA Wonder, ATronics 
Professional Image Board (PIB), AT&T Image Capture Board (ICB), Trucvision TARGA: 16. 


Hercules Color Card, Monochrome Graphics Card, IBM Enhanced Graphics Adapter (EGA), Color 


Graphics Adapter (CGA), Monochrome Display Adapter, NEC GB-1 a a eee Para- 

dlise AutoSwitch EGA, Plantronics PC + Colorplus Graphics Adapter. Quadram QuadEGA +, 

GuadEGA ProSync, Quadcolor f, Quadcotor I, STB Graphix Plus 1, Teemar Graphics Master, 
Tseng Laboratories EVA, EVA/480, Video-7 Vega EGA, Vega Deluxe, Vision Technologies 

Viston 16 EV.680 

VGA Compatible Adapter Cards: (ONLY Supported in IBM PS/2 VGA Compatible Modes) AST 

VGA, Compaq VGA, Orchid Designer VGA, Paradise VGA Plus Card, Video-7 VEGA VGA 

AT&T 6300 Display Adapter Cards: Image Capture Board (ICB), Truevision TARGA 16, DEB 

PRINTERS: Adobe Systems PostScript, Alps ALQ200 (18 and 24 pin), ALQ300 (18 and 24 

pin). P2400C (18 and 24 pin), AMT Office Printer, Anadex 9625B, 9725, $7024, 

$7024C, AST TurboLaser/PS, AT&T 477, C. Itoh 1550 Prownter, 8510, 

8510BPI, 8510SC, C-310 CXP, C-315 CXP. C-715A (LQ- 1000), CalComp 

ColorMaster, ColorView 5912, PlotMaster, Canon A1210, PJ-1080A, Cen- 

tronics 250. 260, 358, 359, CIE LIPS 10, Citizen MSP. 20, MSP-25, Data- 

8000, 8001 , 8002, 8010, 8011, 8012, 8020, 8021, 8022, 8050, 

8051, 8052, 8070, 8070 Plus (IBM), 8070 Pus (P-Senes), 8071. 8072, M- 

480, P-80, P-132, Diablo C150, Epson DFX-5000, EX-800, EX-1000, FX- 

80, FX-85, FX-86e, FX-100, FX-185, FX-286, FX-286e, FX-850, FX 

1050, GQ-3500, GQ-3500 (1.5Mb), HS-80, JX-80, LQ-800, LQ-850, LQ- 

950, LQ-1000, LQ- 1050, LQ. 1500, LQ-2500, LQ-2550, LX-80, LX-90, 

LX-800, MX-80 w/Graftrax, MX- 100 w/Graftrax, RX-80, RX-100, SQ-2000, 

Fujitsu DL2400, DL2600, DL3300, DL3400, DotMax 24C, DPL24C, 

DX2100, DX2200, Genicom 1000 (Epson), 1000 (BM), 3310, Hewlett 

Packard LaserJet, LaserJet +, LaserJet Series Il, PainJet, ThinkJet 






{Epson MX-80 Mode) IBM Color Jetpnnter, Graphics Printer, PC Color Dot Matrix, ProPrinter, 
ProPnoter XL, Quietwriter 5201-002, EDS Microprism, Prism 80, Prism 132, Infoscribe 1200, 
JDL 850, NEC CP6, CP7, LC-800, P2200, PS, P5XL, P5200, P5300, P6, P7, P9XL, 
Data OSP- 2, OSP-3. Oasys LaserPro 810-R, Olidata Laserline 6, Microline 82, 83, 84, 92, 93, 
Microline (Plug&Piay) 82, 83, 84. 92, 93 Microline (IBM) 182, 192, 193, Microhne 292, 293, 294, 
320, 321, Microfine (IBM) 292. 293. 294, 320, 321, 390, 391, 393, Olamate-20, Panasonic KXP- 
1080i, KXP- 1091, KXP- 10911, KXP-1092, KXP-1092) KXP-1093, KXP: 1524, KXP-1592, Prin- 
tronix $7024, S7024C, QMS PS 800, PS 800 Plus, PS 800 11, Quadram Quadjet, QuadLaser, 
Qume LaserTEN Plus, Seikosha SPC-700, Star Micronies Delta- 10/15, Gemini- 1OX/15X, NX- 
10 (IBM), Radix. 10/15, SD- 10/15 (IBM), SG-10/15 (IBM), SR-10/15 (IBM), Tamdy (Radio Shack 
CGP-220, Tektronix 4693D 4695, 4696. Toshiba P321, P321SL, P351, P351C, P351SX, 
P1340, P135!, Transtar 315, Xerox 4020, 





Supports Microsoft Windows V1.xx and V2.xx. Images courtesy of AT&T and Spinnaker 

Software Pizazz Plus is not copy protected. Memory resident program takes 
2 

oe CIRCLE 386 ON READER SERVICE CARD 


soaps, ONY ST AQ 0* 


ORDER TOLL FREE NOW! 1-800-433-5201 
Cail (508) 433-8464 for hardware not listed, or technical support. 


Ged 4 pplication Te Techniques, Inc. 
wes Park Drive, Pepperell, MA 01463 
50433-3001. FAX $08.433-8466 





viewing the current setting of the modem 
and its registers, the Anchor modem does 
not offer such a command. This can make 
setting the modem for peculiar systems a 
bit of a pencil-and-paper exercise. 

If it were able to implement the A/ com- 
mand properly, the Anchor 2400PS would 
be a perfectly reasonable modem. As it 
stands, its bargain-basement price is the 
best reason to buy it. 


ANDERSON JACOBSON 


AJ 2412-3H1 


by M. David Stone 


If you were to list the absolute minimum 
capabilities you expect from a 2,400-bps 
PS/2 modem, you would probably wind 
up with something resembling Anderson 
Jacobson’s AJ 2412-3H1. That’s not to 
say there’s anything wrong with or missing 
from this $449 modem. It’s just that there 
are no extras that make it stand out from 
the crowd. 

As with most PS/2 modems, the AJ 
2412-3H1 provides for asynchronous 
communications only. Protocols and 
speeds are just what you would expect: the 
Bell 103 protocol at 0 to 300 bps, the Bell 
212 and V.22 at 1,200 bps, and the V.22 
bis at 2,400 bps. 

One of the features you should also ex- 
pect in any modem is that it take its march- 
ing orders from AT commands, and the AJ 
2412-3H1 command set is in fact a fairly 
close match of the commands for the 
Hayes Smartmodem 2400B or 2400P. 
Missing from the modem are some of the 
later-generation Hayes commands—like 


AJ 2412-311 

Anderson Jacobson, CXR Telcom Corp., 521 
Charcot Ave., San Jose, CA 95131; (408) 435- 
8520. 

List Price: $449 

Requires: ISM PS/2 Model 50, 60, 70, or 80 or 
compatible. 

In Short: A plain-vanilla modem at a midrange 
pnce, the AJ 2412-3H1 oer you every feature 
an average modem user needs 
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&N for viewing the current configuration 
and the commands for storing and retriev- 
ing more than one phone number or con- 
figuration profile. But you won’t find 
these on early versions of the Smartmo- 
dem 2400, either, and their absence won't 
interfere with the modem’s ability to work 
with a program designed for it. 

Also missing from the strictly asyn- 
chronous AJ 2412-3H1 are the commands 
that Hayes uses for synchronous commu- 
nications. (Of this batch of Micro Channel 
modems, only the Hayes supports syn- 
chronous communications.) Somewhat 
surprisingly, the modem responds to at 
least some of these commands with an 
“OK” but with no effect on the modem’s 
behavior. As you might expect in a mini- 
malist modem, the AJ 2412-3H1 has no 
additional commands of its own. 

In tests with communications pro- 
grams, the AJ 2412-3H1 worked without 
special tweaking with Smartcom II, Smart- 
com III, and Relay Gold, as well as with 
more-forgiving programs such as Lotus 
Express, ProComm, and Crosstalk XVI. 
Odds are it will handle nearly any commu- 
nication program installed for a Hayes 
2400. 

The manual for the AJ 2412-3H1 is 
merely adequate. The 8'4- by 11-inch for- 
mat is somewhat clumsy for quick refer- 
ence, and the print quality looks like a 
moderately good photocopy of typewritten 
instructions. A command index conve- 
niently lists all modem commands and re- 
fers to the proper pages for further infor- 
mation, but the format makes it difficult to 
match the page reference to the command. 
The explanations themselves are reason- 
ably clear, although (as with most modem 
manuals) they assume you know enough to 
make sense out of statements like, ‘“This 
command allows the CD (Carrier Detect) 
signal to be forced ON to the connected 
DTE (Data Terminal Equipment).”’ 

Installation is typical of PS/2 modems, 
with all configuration options set from the 
keyboard. The only settable option in the 
Adapter Definition File is for comm ports 
one through eight. All other settings are 
through AT commands. 

As should be clear, the AJ 2412-3H1 is 
a plain-vanilla 2,400-bps modem. If 
you're looking for any unusual features, 
you won’t find them here. But if you want 
basic asynchronous communication capa- 
bilities in a PS/2 modem, the AJ 2412-3H1 
should amply serve your needs. 


EVEREX INC. 


Evercom 24/2 
by Ross M. Greenberg 


For $352, the Everex Evercom 24/2 is an 
MCA modem that offers everything 
you're likely to need, including an excel- 
lent manual. The modem is likely to work 
with any phone line, as our tests found its 
performance to be among the most consis- 
tent from line to line. 

This modem’s main strength is its man- 
ual. Containing information for both the 
novice user and the experienced communi- 
cations programmer, and written clearly 
and concisely, it manages never to speak 
up or down to the reader. 

The Evercom’s support of communica- 
tion protocols is on the slim side. Besides 
the Bell 212A and V.22 1,200-bits-per- 
second and the V.22 bis 2,400-bps proto- 
cols that all of these modems support, it 
works only with the Bell 103 protocol at 
300 bps. Still, these are the protocols that 
are most popular. 

One thing is certain—the people who 
designed this modem know what modem 
users want, because there are some inter- 
esting additions to the Evercom’s func- 
tionality. For example, the modem has 
memory sufficient to store five phone 
numbers, more than any of its peers save 
Octocom Systems’ OSI8224APS, which 
costs more than twice as much. And the 
speaker will tum on for about 5 seconds if 
the carrier is suddenly lost; this can imme- 
diately alert you to connection problems. 

Additionally, the AT&P command 
(which allows you to set the make/break 
connection ratio on a pulse dial) has four 





Evercom 24/2 

Everex Inc., 48431 Milmont Dr., Fremont, CA 
94538; (415) 498-1111. 

List Price: $352 

Requires: IBM PS/2 Model 60, 70, or 80 or 
compatible. 

In Short: Offering consistently good line 
performance, the Evercom 24/2 doesn't support a 
wide range of communications protocots, but its 
low price makes it a good buy. 
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How to make 
$1,000,000 look like 
a million bucks. 


Introducing Allways. For 1-2-3 printouts that are worth 
more than a second glance. 


Now you can turn even ordinary 1-2-3° spreadsheets into valuable 


; A ; d 
business assets. Just print them with Allways”” The Atlantic Group of Mutual Funds 

It's the new 1-2-3 add-in designed to make every worksheet you print Stock Funds - October, 1988 
look crisper, more credible, more presentable than ever before. And it 













: WATT anc 
works directly from 1-2-3. With menus and commands that look and feel [Capt S| | sees | oan | oe —— 
just like 1-2-3 itself. eee eS 3 
We call it “The Spreadsheet Publisher” 

That's because Allways gives you such an astonishing range of format- 1987 — 
ting and printing options. And its “what-you-see-is-what-you-get” display 4 
eliminates all the guesswork. Sa 
Use up to 8 typefonts on any printout—apply them cell by cell, or 1988 Income 
throughout ranges. ae 
Add emphasis with bold or underline. Incorporate 1-2-3 graphs. High 1987 Capa Gain 
light ope information with light or dark shade. Add drama with solid Le Cap Gaia 
black. Set off data with vertical or horizontal lines, or enclose it in boxes. And . 
for the bottom line, double-underline. 
Plus, you get full support for your laser printer and dot matrix printer— Se | 
using its internal fonts, as well as the fonts that come with Allways. With Shareholders 
an HP® LaserJet® Plus or Series Il, you can also use font cartridges and a full Mn al 
complement of downloadable fonts in sizes from 5 to 24 point. lave 


Best of all, All ways runs right inside 1-2-3. So you can go on creating your 
spreadsheets in 1-2-3 as always. Then pop into Allways to make them look great. 
Start showing the true value of your 1-2-3 spreadsheets. 
Print them with Allways. It's just $149.95 at software dealers FUNK 
everywhere. Or direct from Funk Software with your check, 


Visa or MasterCard. WARE 





L Create your worksheet in 1-2-3 as always 2: Pop onto Allways to make it look great 


The spreadsheet publisher GB, What you see in Altways 
BPR ac acitbecd sonmaas nated * ts whal you get on paper 
e j 


To order call 1-800-822-3865 Ext. 115 (617-497-6339 in Ma) 
Funk Software, Inc., 222 Third Street, Cambridge, MA 02142 
© 1969 Funk Software, Inc. Allways and Allways The Spreadsheet Publisher are trademarks of Funk Software, Inc b2-3 and HP LaserJet are trademarks of their respective owners, 
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| THOROUGHBRED PERFORMERS 
EXCELLENT PRICES 


Reliant 286 & 386 Flash Cache 386 Business Systems 





panei 
MONITOR 


Reliant 286“ 


Standard Features: 


¢ Intel or AMD 80286 Processor 

* 12.5 MHz Zero Wait State or 

¢ 16 MHz Zero Wait State Operation 
* 1:1 Interieave 16-Bit Controller 

¢ 800 KB/sec Data Transfer Rate 

¢ 1.2 MB Floppy Drive 

¢ 101 Key Enhanced Keyboard 

* Digital Speed Display 

¢ Clock Caiendar w/Battery Backup 

¢ 80287 Math Co-Processor Support 
¢ Users and Technical Reference Manual 
¢ Phoenix 3.1 BiOS (Setup in ROM) 
* FCC Class B Approved 

* Fuity DOS & OS/2 Compatible 


a he os 2K RAM 

an M ms, 

Hard Drive Onty $1 1 95 
Reliant 286" with 1MB RAM 


Hard Dive ony $1695 
Reliant 3867° 


Standard Features: 


* Micronics 20 MHz 386 Main Board 
True Intel 20 MHz 80386 Processor 
* 20 MHz @ Zero Wait State 

* 32K Static RAM Cache Optional 

* 1MB of 32-Bit High Speed RAM 

° 384K Shadow RAM Buiit-In 

¢ 1:1 Interieave 16-Bit Controlier 

¢ 800 KB/sec Data Transfer Rate 

¢ 1.2 MB Floppy Drive 

¢ 101 Key Enhanced Keyboard 

+ Ciock Caiendar w/Battery Backup 

¢ 80387 Math Co-Processor Support 
¢ Users and Technical Reference Manual 
* Phoenix 386 BiOS (Setup in ROM) 

* FCC Class B Approved 

* Fully DOS, Unix, & OS/2 Compatible 


2 
ms, 
Hard Drie Only S229 


Reliant 386° 


ith 110 MB (22 
Hard Orie Only S2ODD 











Flash Cache 386 


Standard Features: 


¢ Mylex U.S.A. 386 Main Board 
¢ True Intel 20 MHz or 25 MHz 80386 Processor 
¢ Made in U.S.A. Eight Layer Design 

* 64K - 128K Static RAM Cache @ 25 Nano's 
¢ 1 MB of 32-Bit RAM on Board 

* 65 MB 22ms Hard Drive (Voice Coil) 

° 1:1 Interieave 16-Bit Controller 

* 800 KB/sec Data Transfer Rate 

¢ 32K Hard Drive Cache Built-in 

¢ 1.2 MB 5.25-Inch Floppy Drive 

¢ 101 Key Enhanced Keyboard 

* 1 Serial Port & 1 Parallel Port 

¢ Clock Calendar w/Battery Backup 

¢ 80387 Math Co-Processor Support 

¢ Users and Technical Reference Manual 

¢ Built-in Setup & Diagnostics Software 

* 2 Year Warranty on System Board 

¢ Fully DOS, 0S/2 & Unix Compatible 


Flash Cache 3867° Flash Cache 38675 


aoe Only $2695 Hand ihe Only $3495 


Concorde Graphics Workstations 


Concorde Workstation 
Standard Features: 


° Harris 800286 Processor @ 16/20 MHz 
¢ Chips & Technology NEAT Chip Set 

* 2 MB of 16-Bit RAM on Board 

* 384K Shadow RAM Built-In 

¢ 65 MB 22ms Hard Drive (Voice Coil) 

1:1 Interieave 16-Bit Controller 

¢ 800 KB/sec Data Transfer Rate 

¢ 32K Hard Drive Cache Built-In 

° Paradise 16-Bit SVGA Card (800 x 600) 
* NEC Multisync 2A SVGA Monitor 

° 1.2 MB 5.25-inch Floppy Drive 

° 1.44 MB 3.5-inch Floppy Orive 

* 101 Key Enhanced Keyboard 

¢ MS Compatible 3-Button Mouse 

° Clock Calendar w/Battery Backup 

* 1 Serial Port & 1 Paraliel Port 

¢ LIM/EMS 4.0 Software Support 

* Dr. Halo Ill Graphics Software 


or oe eerie 

i i Hard Ori 

& Sper VGA Carbo Only $2695 & Super VGA ents. Only $2895 
CIRCLE 121 ON READER SERVICE CARD 


© 30 Day Money Back Guarantee 
© Toll Free Technical Support TF i _ STAr 
COMPUTERS 


e 48 Hour Shipping 
© 1 Year Warranty Parts & Labor 

Monday - Friday 7:00 AM to 7:00 PM (PST) 1520 W. Mineral Rd. Tempe, AZ 852B3 

Saturday 10:00 AM to 4:00 PM (PST) CIRCLE 121 ON READER SERVICE CARD 


Technical Support 
Monday - Friday 8:00 AM to 5:00 PM 
Saturday 10:00 AM to 4:00 PM 


We accept Mastercard, Visa (no surcharge) 
and AMEX (3% surcharge), cashiers checks, 
cash, or money order. 30 day money back 
does not include shipping charges. Price 
subject to change without notice. 





MONITOR OPTIONAL 





MONITOR OPTIONAL 


BUY WITH CONFIDENCE 
ORDER TODAY 
TOLL FREE 


1-800-678-2799 


FOR INFO: (602) 345-6151 
FAX (602) 345-0110 


different settings, including ones for the 
U.S. and the U.K., both with and without 
adaptive dialing. Adaptive dialing means 
the modem first tries tone dialing, then 
checks to see if there is still a dial tone, and 
then switches over to pulse dialing if the 
tone dialing didn’t work. 

However, this modem does have some 
limitations in its implementation of the AT 
command set. Specifically, it does not 
properly handle the ATC or AT&V com- 
mands. The ATC command, which turns 
the carrier on and off, is seldom used—it’s 
not even included in the Hayes 2400 series 
modems—so we can live with that limita- 
tion. The AT&V command, used in many 
2,400-bps modems to display the current 
settings, may be a more serious problem if 
this command becomes popular in the fu- 
ture. 
But none of these AT command set lim- 
itations adversely affects the way the Ever- 
com 24/2 works with some of the com- 
monly used communications programs. 
(We tested it with Crosstalk XVI, Smart- 
com Il and Smartcom III, Relay Gold, and 
Lotus Express.) The modem comes with a 
version of BitCom. 

All in all, the Evercom 24/2 is an im- 
pressive modem and a good buy. 
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The communications func- 
tions of most of these MCA 
modems have been integrated 
into large-scale chips, result- 
ing in an uncrowded board 
layout. Besides allowing room 
for future enhancements, such 
as chips that can handle fac- 
simile functions, this integra- 
tion has two benefits: it 
reduces the amount of power 
the board requires and the 
amount of heat it generates. 
The Everex Evercom 24/2 
MCA modem board, shown 
here, is based on the Rockwell 
chip set, the most popular 
chip set among the modems 
reviewed in this article. This 
chip set constitutes the actual 
modem on the board; all other 
board components, such as 
the ROM chips and trans- 
formers, supplement it. 


AN MCA MODEM UP CLOSE 


COMMUNICATIONS 
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HAYES MICROCOMPUTER 
PRODUCTS INC. 


Smartmodem 2400P 


by M. David Stone 


If you want to guarantee that your modem 
will work with any program designed for 
the Hayes Smartmodem, you can’t do 
better than the real thing. Of course, 
there’s a premium charged for the Hayes 
name—$549 to be exact. But it doesn’t 
hurt that, in addition to being the originator 
of the AT command set, Hayes has a repu- 
tation for making better-than-average mo- 
dems. 

The Smartmodem 2400P is essentially 
identical in behavior to the current version 
of the 2400B; at least it showed no differ- 
ences on any of our tests. As expected, the 
modem worked with all tested communi- 
cations software without problems. 

Later-generation Smartmodem 2400s 
include several features that are often miss- 
ing even from close copies. For example, 
the ability to store two profiles (in addition 
to the factory settings) can be useful if you 





use two communication programs and 
need different settings for each. Similarly, 
the ability to view the modem settings is a 
welcome convenience. Less useful is the 
ability to store four phone numbers, since 
this duplicates features you should expect 


The Smartmodem 
2400P is identical in 


behavior to the current 


version of the 2400B; it 
showed no differences 
on any of our tests. 





in your communication program. 

A nice touch is that you can buy the 
2400P with or without software. Prices are 
$649 with Hayes’ Smartcom III and $599 
with Smartcom II, Be aware that Smart- 
com I] is an adequate but clumsy program. 
If $50 is your budget for communication 


Transformer 


Chip set comprising 
VLSI chips 
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software, take a look at ProComm instead 
(or any of the other inexpensive programs 
that are widely available on bulletin 
boards). Smartcom III, on the other hand, 
has much to recommend it. 

For basic communications, Smartcom 
II1 is easy to learn and use, yet it includes a 
script language sophisticated enough to 
build a bulletin board system. The pro- 
gram’s only major drawback is its size; 





Smartmodem 2400P 
Hayes Microcomputer Products Inc., P.O. Box 
105203, Atlanta, GA 30348; (404) 441-1617. 


List Price: $549; with Smartcom Ili, $649; with 
Smartcom Ii, $599. 

Requires: IBM PS/2 Model 50, 60, 70, or 80 or 
compatible. 

In Short: Expensive, like all Hayes modems, the 
Smartmodem 2400P stands out for its support of 
synchronous communications. 
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Let's Get Graphic About It 


Your charts lacked great os you wolfed down the 


pie, but scribbles just won't do for the boss. 

Fortunately, PC-File:dB"* has its awn pies built 
in. Bors ond lines too. So o few keystrakes turn 
those numbers you crunched over lunch into very 
graphic statements. 
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PS/2 MODEMS 


fully installed, it needs about 1.4MB of 
disk space. 

Like most PS/2 modems, the Smartmo- 
dem 2400P handles asynchronous com- 
munications at 0 to 300 bps using the Bell 
103 protocol, | ,200 bps using either Bell 
212 or V.22, and 2,400 bps using V.22 
bis. Unlike its peers, it lets you use V.22 
bis at 2,400 bps for synchronous commu- 
nications. 

Synchronous communications with the 
Hayes AutoSync feature may be of interest 
if you need to communicate with a main- 
frame with a synchronous V.22 bis mo- 
dem. Be aware, however, that to take ad- 
vantage of AutoSync you need software 
that uses the Hayes Synchronous Interface 
and Hayes Synchronous Driver. Accord- 
ing to Hayes, there are about 15 such pack- 
ages currently available. 

Overall, the Smartmodem 2400P offers 
no surprises—good or bad. As one more 
solid member of the Hayes clan, it’s just 
what you would expect it to be: essentially 
indistinguishable from the Smartmodem 
2400B, except that it fits into an MCA 
computer. 


’ 







PC-File:dB is always this easy fo use. 
“A DBMS that can make shart arder of elabarate 
output,” soys PC Magazine” We hove other odvantages 
too (see chort), not the leost of which is our price. For 
graphic details visit your dealer or call 1-800-JBUTTON 
(in WA stote, 206-454-0479). 





* "$90 PC-File: dB Reads, Writes, dBase Files,” PC Magazine, April 25, 


1989, pp. 56. 
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Intel 2400B Modem 2 


by M. David Stone 


If you like to buy from a company whose 
name is associated with quality but also 
like to save money, the Intel 2400B Mo- 
dem 2 should grab your attention. Built 
around Version 1.5 of Intel’s own modem 
chip set (no surprise there), the 2400B Mo- 
dem 2 sells for $399—about $150 less than 
Hayes’s Smartmodem 2400P—and is 
backed by Intel’s usual 5-year warranty. 
That may be longer than you'll keep your 
current computer. 

Like most PS/2 modems, the 2400B 
Modem 2 offers asynchronous communi- 
cation only, using the Bell 103 protocol at 
Oto 300 bps, the Bell 212 or V.22 protocol 
at 1,200 bps, and the V.22 bis protocol at 
2,400 bps. In addition, it can communicate 
at 600 bps using the V.22 protocol. 

The modem’s command set is a close 
copy of the Hayes Smartmodem 2400’s 
commands. Most of the differences are in 
commands that Hayes uses for synchro- 
nous communications. Since the Intel mo- 
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AST Bravo/286, Finally, a fast AT°- 
compatible that's compatible with 
your budget. If you didn't think you 
could afford a powerful 80286 
computer from a highly re- 
spected manufacturer like 
AST, it’s time to think again. 
Introducing AST Bravo 

286, the high-performance AT- 
compatible that redefines value in per- 
sonal computers. Running at zero wait- 
states, the AST Bravo/286 makes short 
work of a large variety of applications, 
performs wonderfully as a LAN station, 
and offers the kind of flexibility never 
seen before in an inexpensive 286 
computer. 

If you've got a home office or you're 
running a small business, or your big 
business got big by being cost effective, 
the AST Bravo/286 is the perfect answer. 


AST Bravo/286 
Starting At 


$1095" 


That's because word processing, 
data base and spreadsheet applications 
have progressed beyond the power of 
8088 and 8086 computers. The 80286 
is now the standard. And, 
AST Bravo/286 gives you that 
standard, at a very attractive 
price, and much more 

Speed and expandability 
are only the beginning. AST’s reputa- 
tion for quality and support is the best 
in the industry. It’s a combination 
that'll meet your needs, and exceed 
your demands. 

If you're looking for value in 
80286 computing, there's only one 
choice — AST Bravo/286. Give us a call. 
(714) 863-0181 and ask for operator 
BB29, or use our Bulletin Board Service 
number (714) 852-1872, or send us 
the coupon. 
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2] Alton Avenue, Irvine 
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RESEARCH INC, 


Times Have Changed. 





dem doesn’t have a sync mode, it answers 
those commands with a perfectly reason- 
able Error response. 

The few other differences are with 
commands that you won't even find in any 
Hayes Smartmodem 2400s. For example, 


The Intel manuals 
are excellent. You'll 


appreciate the 


step-by-step detail. 





the &V command, for viewing current set- 
tings, gets an Error response. (But then 
again, it gets the same response from an 
early Hayes Smartmodem 2400.) None of 
these differences should have any effect on 
the modem’s ability to work with commu- 
nication pro 

The Intel modem worked swimmingly 
with every program it was tested with, in- 
cluding Smartcom I, Smartcom II, 





pull-down menu interface. 





Powerful customization features let you 
tailor the menu to your needs; even add your 
own custom macros! Then execute them 
using familiar pull-down menus, highlighters, 
and shortcut keys. Or, if you prefer, use your 
Microsoft Mouse or compatible. Get more 
from WordPerfect versions 4.1 through 5.0 
with The Perfect Addition. Ask your dealer or 
order direct today! Just $54.95 plus $4.00 s/h. 


WordPerfeut » a regetered tridemurk of WordPerfect Gorporubon 


Crosstalk XVI, Lotus Express, and Relay 
Gold. The odds are long against its having 
problems with other programs. 

The Intel manuals are excellent. A 
**Modem Command Guide,’’ subtitled 
‘‘For Communications Experts,’’ rightly 
points out that you can leave the issue of 
modem control to your communication 
program. For those who want to know the 
commands, however, it goes on to explain 
them. A nice touch is a command summa- 
ry that not only serves as a quick reference 
but also gives page numbers for further in- 
formation on each command. 

A second manual gives installation in- 
structions. If you’ve never installed a 
board in a PS/2 before, you’ll appreciate 
the step-by-step detail. Intel also provides 
auseful troubleshooting tool in the form of 
its TESTCOM program. TESTCOM will 
Tun an automatic test on the modem and 
can call the Intel BBS to confirm that the 
modem is installed and working correctly. 

As with most PS/2 modems, all config- 
uration options are set from the keyboard, 
using either AT commands or the PS/2 ref- 
erence disk. The only options in the Adapt- 


Menus for WordPerfect 


The Perfect Addition 


If navigating the function key jungle of 
WordPerfect is more than you bargained for, 
let us suggest The Perfect Addition. With 
The Perfect Addition, you'll have easy access 
to WordPerfect commands from a pop-up, 


Post ad 
Sof tuare’a $59. 3S “Perk 
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The easy to use pop-up menu for WordPerfect. Features include 
a repeat key. a pop-up reference window for commands and 
macros, shortcut keys for easy selection, and selectable bot keys. 


APPLAUSE 1° order direct, call toll free 
SOFTWARE 1-800-544-2049 
SVS A MasterCard/COD accepted 

P.O Box 4104 © Salt Lake City, UT 84110 © (801) 596-0091 
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er Definition File are for comm ports one 
through seven. This is one less than with 
most other PS/2 modems, but seven ports 
seem more than enough for most purposes. 

The one item missing from the re- 
viewed package is a bundled communica- 
tion program. According to an Intel 
spokesperson, software will have been 
added by the time you read this. Even 


PC FACT FILE 
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intel 2400B Modem 2 

intel Corp., 5200 N E Elam Young Pkwy . 
Hillsboro, OR 97124-6497; (800) 538-3373 
List Price: $399 

Requires: IBM PS/2 Mode! 50. 60, 70, or 80 or 
compatible. 

{n Short: Well pnced and with a command set 
quite close to that of Hayes's Smartmodem 
2400P and 24008, the Inte! 24008 Modem 2 
includes great manuals and a 5-year warranty. 
Making It an outstanding buy. 
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The MAXI RD45: 
SIEVAIIEN eee 
Low Cost/Megabyte. 


Convenient 45MB 
Portable Cartridges. 
NOSED doyiiny 
For PC, PS/2, Mac. 


Need We Say More? 





Seven Ways MAXI y 
, re 
Then call for this Drives Can Simplify 


free brochure. Your Life. © 
We'll also give you the name we | 
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without the software, though, the combi- 
nation of price and Intel quality—backed 
by the 5-year warranty—makes this mo- 
dem well worth a look. 


MULTI-TECH SYSTEMS INC. 


MT224PS 
MT224ES 


by M. David Stone 


The Multi-Tech MT224ES, priced at 
$549, and the MT224PS, costing $499, 
are variations on a theme. They both have 
the same manual, the same basic design, 
and most of the same capabilities. The $50 
difference is that the MT224ES adds MNP 
error correction and data compression. For 
this review, Multi-Tech Systems supplied 
both modems. All comments apply to both 
except where otherwise indicated. 

The basic features are fairly typical. 
The modems provide asynchronous com- 
munciations using the Bell 103 protocol at 
0 to 300 bps, Bell 212 or V.22 at 1,200 
bps, and V.22 bis at 2,400 bps. All config- 
uration options are set from the keyboard, 
using AT commands or the PS/2 reference 
disk and the modem’s Adapter Definition 
File. 

The two modems come with a modified 
version of ProComm, a program that is 
simple to learn yet able to handle most 
communication needs. Its features include 
a host mode, ten terminal emulations, and 
eight file transfer protocols. The modified 
ProComm (Version MT.2.4.3.) adds sup- 
port for hardware flow control and for PS/2 
comm ports 3 through 8. It also adds two 
file transfer protocols (Ymodem G and 
Ymodem G batch) that will speed file 
transfer when using MNP. 

The command set for the modems is a 
superset of the original Hayes Smartmo- 
dem 1200 commands. A few additional 
commands are borrowed from the Smart- 
modem 2400. Others are specific to Multi- 
Tech. Alas, many of the Multi-Tech com- 
mands are the same as Smartmodem 2400 
commands but do different things. The re- 
sult can be confusing if you are already fa- 
miliar with the Smartmodem 2400. 

Confusing or not, the differences are 
unlikely to cause problems with software. 
For example, Hayes modems use LO 
through L3 for volume control. The Multi- 
Tech units use L5 through L7 to list mo- 
dem settings. If a program tries to set vol- 
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ume with the L command, the Multi-Tech 
modems won’t do anything, but they will 
reply with an ‘‘OK”’ so that the software 
won't be confused by an error message. 
Also note that the Multi-Tech units are 
consistent with the Smartmodem 1200 
command set. If you have a problem with a 
program installed for the Smartmodem 
2400, you will probably be able to resolve 
it by reinstalling for the Smartmodem 
1200. 

Unfortunately, consistency with Hayes 
AT commands is not everything. In real- 
world tests, the Multi-Tech modems 
worked with Crosstalk XVI, Smartcom Il, 
Smartcom Ill, and Lotus Express without 
problems. They also worked with Relay 
Gold with the program installed for “*Oth- 
er AT autodial modem.”’ But they would 
not work with Relay Gold when installed 
for either the Smartmodem 1200 or 2400. 
This suggests timing differences that could 
affect the modems’ ability to work with 
some programs. 

These units have one somewhat annoy- 
ing peculiarity. With most modems, if you 
tell the modem to go to answer mode, you 
can get the modem’s attention and go back 
to command mode immediately by hitting 
any key. With the Multi-Tech modems, 
you have to wait the full time the modem is 
currently set for—usually about 30 sec- 
onds. This delay can quickly become frus- 
trating if you accidentally go into answer 
mode 


Installing the Multi-Tech modems is 
simple enough, but if you’re not already 
comfortable with installing boards in your 
PS/2, don’t expect much help from the 








MT224ES 
Multi-Tech Systems Inc., 2205 Woodale Dr., 
Mounds View, MN 551 12; (612) 785-3500. 
List Price: MT224PS, $499; MT224ES, $549. 
Requires: IBM PS’2 Mode! 50, 60, 70, or 80 or 
compatble 

in Short: Standard modems with high-end 
pnees, these units are plagued by some AT 
command set difficuises. The MT224ES's 
support of MNP error correction makes it more 
interesting than its brother. 
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manual. It includes a sparse outline of the 
installation procedure, then refers you to 
your computer manual for further instruc- 
tions. 

If complete adherence to the Hayes 
2400 command set is important—because 
you already have developed complex 
scripts based on that command set, for ex- 
ample—then the Multi-Tech units are the 
wrong modems to buy. However, if you 
are simply looking for a modem plus soft- 
ware, the MT224PS or MT224ES will 
serve your needs. If you want to take ad- 
vantage of the growing popularity of 
MNP, consider the MT224ES. 


OCTOCOM SYSTEMS INC. 


OSI8224APS 


by Ross M. Greenberg 


With a price and features that put it at the 
top of the line, the $845 OSI8224APS's 
chip-studded appearance makes it look far 
different from its peers. Ideal for oddball 
communication tasks, this modem from 
Octocom Systems may not communicate 
well with some other modems. 

The OSI8224APS offers many features 
that its competitors lack. It is one of the 
few modems in this group to support MNP 
error correction. It offers enough on-board 
memory to store 20 phone numbers—four 
times what any of its peers offer—and 
eight different configurations in nonvola- 
tile memory. It also comes with auto-log- 
on and call-back capabilities, constant 
DTE interface speeds regardless of the mo- 
dem-to-modem connection speed, fall- 
back and fall-forward rate detection, and a 
rather extended command set. 

The Octocom modem has an extended 
command progress capability that gives 
additional information about the call. Al- 
though no communication programs cur- 
rently utilize this information, it’s very 
handy in interactive mode. Because its 
V.23 compliance (it sells primarily to a 
non-American market), the Octocom unit 
has the ability to ‘‘blacklist”’ certain num- 
bers—to prohibit their being called—and 
to limit the auto-redial capability of the 
modem if necessary to adhere to various 
government regulations. 

The Octocom unit is the only one of the 
tested modems with on-board DIP switch- 
es. These are used for setting the level of 
power used in transmitter output. The de- 
fault, -9dBm, is sufficient for the majority 


PS/2 MODEMS 


of connections but can easily be adjusted 
from -1dBm to -15dBm, a feature ideal for 
connecting with distant sites or sensitive 
modems. The installation process does not 
normally require you to fiddle with these 
switches. 

The modem is also one of the two that 
come with an on-board speaker and vol- 
ume control. Unfortunately the system is 
woefully inadequate, providing virtually 
inaudible sound even with the computer 
case off. This board does not come with a 
16-bit extension, and its high price does 
not include a bundled communication 
package. 

The OSI8224APS supports almost ev- 
ery standard you can think of: V.22 bis, 
V.22A/B, V.21, and V.23, as well as the 
more-usual Bell 212A, 202S, and 103 pro- 
tocals. Surprisingly enough, this wide sup- 
port caused the unit some problems. 

During our testing, the ATA command 
(pick up the line in Answer Mode) operat- 
ed peculiarly. When the command was en- 
tered, the normal abort technique of hitting 
any key operated for only the first 5 sec- 
onds of the answering sequence. After 
that, all keystrokes were ignored until the 
modem timed itself out, after about 30 sec- 
onds, 

Consuttation with Octocom revealed 
that the modem’s answering sequence 
didn’t properly account for all the different 
standards with which it works. The mo- 
dem operated properly with all the com- 
munications packages we tested it with 
(Crosstalk XVI, Smartcom II, Smartcom 
Hl, Relay Gold, and Lotus Express), but 
this difficulty could cause some communi- 





OSI8224APS 
Octocom Systems Inc., 255 Ballardvale St., 
Wilmington, MA 01887; (508) 658-6956. 

List Price: $845 

Requires: IBM PS/2 Model 50, 60, 70, or 80 or 
compatible. 


in Short: The most expensive of this group of 
modems, the OSI8224APS comes with many 
esotenc features. It has some AT command set 
problems but ts ideal for a PS/2 owner with 
oddball communications needs. 
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"WE'VE GROWN 
DEPENDENT ON 


PRIMETIME, TO 
MANAGE OUR 


-InfoWorld 


Effective time management. 
Your success depends on it. 
So when InfoWorld, the 

leading micro 


[ws nce computer news- 
| paper, endorses a 
| time management 


| software package, 
it’s time fora 


axXCELLENT 
VALUE 


closer look. 

Need another witness? 
PRIMETIME™ is "A better 
way tO manage time," says 
PC Magazine. "Quite an 
attractive package. Buy it." 

PRIMETIME is) = P 
a personal project 
and activity mana- 
ger. It blends to- 
gether the most 
essential planning, | - 
scheduling and organization 
tools into one powerful action 
management resource. 

PRIMETIME actually en- 
courages you to get things 
done. You'll show up pre- 
pared and on time. And that 
will make you successful. 


Call for a FREE Demo Disk, 
or see your local software 
dealer today. 


1-800-777-8860 


Extension 107 
PRIMETIME SOFTWARF INC ,P O Box 27967 
Santa Ana, CA 92799 714/ 556-6816 
Suggested retail pice $99 95, 


CIRCLE 283 ON READER SERVICE CARD 


EDITOR’S 


The PCTD-1 delivers 
‘top performance when 
coupled with the Qualstar 
drive."’ Micro-to-mainframe data 
exchange make the Chi 9-track more 
than just another back-up device. 


Equally important, the software has: 
© Excellent user interface 
© Full control over tape transport 
© Allows use of batch file or menus 


Simple, powerful, and easy to install— 
PCTD-1 is number one. 


Special pricing offer available until 
August, 1989. Call us. 
Wats: (800) 828-0311 
Tel: (216) 831-2622 
Fax: (216) 831-3642 


Chi Corporation 
26055 Emery Road 
Cleveland. Ohio 44128 
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SAAS 


Complete !2MHz °286 
with 32MB Hard Drive! 


Only $139500 


Its the fastest 286-12 vou can buy. Workhorse 
of the industry. Rugged from the ground up. 


This true Zero-Wait state sysiem features a 
fast Seagate auto-park hard drive. Nothing 
can wuch itt 
*® 80286-12 CPU, 6:12MHz Dual Speed 

Keybourd/hardware selectabie. Resrt and 
Turbo buttons right up frmt. 


® Zcro- Wail State DRAM, SI2K expandable 
fu 4MB on the motherboard (OMB System 
Tata). EMS capability! 

= Fast 32MB Seugate 138R Hard Drive with 
auto-park, 1.2MB Floppy Drive. 


® Ultra high speed Hard’ Fluppy controller 
Pt interleave, 800 KB/sec transfer rate. 

= Genuine Hercides’ brand graphics contriller, 
High-Res Aniber Display with Tilt/Swivel. 

® ZEOS Enhanced 101 Key Keyboard, with 
Pleasant Tactile Click Feel. 

* Senialand Parallel Printer Ports. 

® Clock; Calendar with Battery Backup. 

816 and 28 bit expansion slots. 

8 30287 support, up to 1l2MHz. 

® Heavy Duty Case complete with Security 
Lock and LED indicators. 

20MHz '286 HARD DRIVE SYSTEM 

286; 20—At 20MUz, the fastest 286. 

Complete with our 32MB, 33ms Hard Drive 

and MB RAM. This is what Dazzling 

Speed is all about. Only $2095.00 


KOS 





“For Overall 


Excellence. 


PC Magazine, May 30, 1989 
In the May 30th issue PC Magazine 

reviewed 104 machines from 58 man- 
ufacturers, Virtually every ’386 in 

production was tested. The systems 
were grouped into three speed cate- 

gories, 16, 20 and 25MHz. In two 

of the three categories only one com- 
pany was selected for “overall excel- 
lence” That company is ZEOS. 

The selection of ZEOS over 
IBM, Compag and all others is a 
direct reflection of our goals and 

objectives. Simply, to deliver to 
you the very best value in com- 
uting today, To further quote 

Magazine: 

: “Price is always a consideration. So are bench- 

mark results. But both factors can be deceiving, which is 
why we consider other aspects that will make the difference months and years 
down the road. Things ike quality of construction, reliability, ecpandability and 
ease of service.” 

These are the qualities PC Magazine used when selecting ZEOS over 
57 others. These are the qualities we build into each and every ZEOS system. 
And that’s our commitment to you. To quality. To performance. To reliability 
and support. To Valve. Comparing ZEOS to virtually every other manu- 
facturer in the world PC Magazine called it “overall excellence.” 

In all areas ZEOS systems are top performers. Take our guarantee for 
instance. We offer every customer a 30 day Full Refund Satisfaction Guarantee. 
And that’s backed up by our Full One Year Limited Warranty and our Express 
Parts Replacement policy. 

And then there's Technical Support. At ZEOS, Technical Support is not 
only free, it’s Toll Free. Seven days a week, 365 days a year. 

Quality, Performance, Reliability and Sup- 
port. Overall Excellence. That's why ZEOS is 
PC Magazine's #1 choice. And that's why 
; =; | ZEOS is your best choice as well. So pick out 
@ tency enc) your dream machine today and order it now 
7 “| "| with confidence. Your choice of ZEOS excel- 

f | lence is Guaranteed. Order now by calling 
800-423-5891. 
All prices and specifications are subject to change wahout notice Mezee call for current and warranty detatis. ZEOS os a 


incly tracted ESraDe MPLS St Paul Low OTC ©1984 7E0S Internatenal, Led , 590 Sth Avenue, NW. St. Paul, MN 55112 
BM & 4 registered ( mark of [HM Corporation, Compag ts a tegustered Lrademari of Compag Compuicr Corporanaa 
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The New ZEOS 386SX Hard 
Drive System. Below ’286 Prices! 


Only $189500 


The future is now! 


PC Magazine says “386SX-based machines are 

the right choice." ” the new ZEOS 386SX is why. 

The future is yours now with the new ZEOS 

‘386SX. It’s even priced below comparable 

286 systems! 

= 80386SX-16 CPU, 8/16MHz Dual Speed 
Keyboard Selectable. Reset/Tierbo butts, 


= 512K DRAM, expandable to SMB on board 
16 MB System Total). 


= Shadow RAM and EMS capability. 


® Fast 32MB Seugaie 138R Hard Drive, 
12MB FDD 


® Ultra high speed Hard/Floppy amiroller 1:1 
interleave, 800 K B/secmd transfer rate. 


= Genuine Hercules’ brand graphics controller, 
High-Res Amber Display with Tilt/Swivel. 

= ZEOS Enhanced Tactile/Cick keyboard. 

® High Speed Serial and Parallel ports. 

® 6-16, 2-8 bil expansion slots. 80387SX Math 
coprocessor support. 


and LED indicators. 


BBEDT 


Complete ZEOS 20MHz 
386 System. 80MB SCSI Drive! 


Only $2995.00 


16 MHz systems from $2295! 


The new 386 desktop standard. Featuring our 

64K CACHE twice that of most competitors) 

providing Zero-Wait State performance vastly 

superior to page/interleave memory schemes. 

Incredible value. 

® High speed Zero-Wait 64K SRAM CACHE. 

® Genutne 32-bit Intel 80386-20MHz CPU. 

® IMB of Zero-Wait DRAM Expandable to 
16MB System Total. 


® Fast 80MB, 28ms SCSI Seagate Hard Drive, 


1.2MB Floppy Drive. 

® High speed HDD/FDD SCSI Host Adapler 
with Software. 

8 Genuine Hercules’ brand graphics controller. 
High-Res Amber Display with Tilt/Swivel. 


® 101 Key ZEOS Tactile/Click heyboard. 
® High speed Serial and Parallel Ports. 
8 1-32, 6-16 and 1-8 bit slots. 

® 80387 math coprocessor support. 





wey 


Complete 25MHz ’386 
Vertical System. 80MB SCSI Drive! 


Only $3995.00 


fete 33MHz systems only $4995! 


ZEOS 25MHz and 33MHz 80386 systems are 

the fastest, most advanced available anywhere. 

Review afier review, these ZEOS systems are 

selected as the best price/performance buys. A 

power-user's dream. 

«= High Speed Zero-Wait 64K CACHE. 

® Genuine 32-bit Intel 386-25 or 33MHz CPU. 

® IMB Zero-Wait 32-bit DRAM expandable to 
8MB an board plus IGMB 32-bit expansion 
(24MB total). 

« Fast SOMB, 28 ms SCSI Seagate Hard Drive, 
12MB Floppy Drive. 

® High speed HDD/FDD SCSI Host Adapter 
with software. 

« Genuine Hercules’ brand graphics controller, 
High-Res Amber Display with Tilt/Swivel. 

= 101 Key ZEOS Tactile/Click keyboard. 

® [ligh Speed Serial and Parallel Ports. 

« 1-32, 6-16 and 1-8 bit slots. 


’ $ = 80387 and Weitek 3167 support. 
«ZEOS ee petdble Security Lock Sha Including Security Lock and 


Options Galore: As PC Magazine said, “more options than even the most — 
configuration hungry hound could possibly need.” Including 14" VGA, add | — 
only $595. And mereditle selection of hard drives: SCSI. RLL, ESDI or a, 


MFM aud virtuilly any other add-on you could want! Corporate leasing 
plans are available, too. Call Toll Free for details 800-423-5891. 


CIRCLE 723 ON READER SERVICE CARD 





® Heavy Duty 6-bay Vertical Case. 
Desktop configurations deduct $150.00! 


_ Order Now Toll Free 
wee 800-423-5891 


FAX Orders Dial: 612-633-1325 
In Minnesota Call. 612-633-4591 
MasterCard, VISA and COD 

Open days, evenings and weekends 
Se habla Espasiol. 


cation programs to have problems. Octo- 
com says that it is working on a solution. 

The Octocom unit’s most serious prob- 
lem, however, is its inability to connect to 
a Hayes V-Series 2400 in originate mode. 
An Octocom spokesperson was aware of 
the problem and said that it appears to be 
caused by the failure of the Hayes V-series 
2400 modems to follow the CCITT stan- 
dards properly. There was no problem, 
fortunately, in connecting with other mo- 
dems tested. 

The manual that was sent to us with the 
OSI8224APS was missing some important 
information. The modem offers a wide 
range of installation options, including the 
ability to set the comm port; the interrupt 
number, type, level, and priority, and the 
type of bus interaction that should be es- 
tablished (such as DMA or Burst). But the 
manual did not cover any of these options. 
A new manual is supposed to be available 
soon. 

Octocom System’s OSI8224APS is 
powerful and full-featured but not totally 
compatible with other modems. Some of 
the abilities it offers aren’t found on any 
other PS/2 modem, and if you need these 
esoteric capabilities, the Octocom is the 
one to buy. 


OMNITEL INC. 


Encore 2400PS 

by Ross M. Greenberg 
A midrange internal modem in terms of 
price and features, OmniTel’s $399 En- 
core 2400PS stands out because of its con- 
sistently high performance on our line 
tests. The modem is also one of the few to 
offer MNP error correction. 

When you’re communicating with an- 
other modem, you can control just about 
everything—except the condition of the 
telephone line. The Encore 2400PS’ MNP 
option helps alleviate some of the prob- 
lems of a poor-quality phone line. The dif- 
ference in price for this standard option is 
only $100, and that’s money well spent if 
you need to communicate across a noisy 
phone line. 

The OmniTel modem handles MNP 
Classes I through 5. MNP Class 5 is inter- 
esting in that it allows for error-free trans- 
mission with little regard to the quality of 
the connection and can perform compres- 
sion of the data stream on the fly. Depend- 
ing on the type of data being transferred, 
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PS/2 MODEMS 


In Search of Hayes Compatibility 


by M. David Stone 
If you know nothing else about mo- 
dems, you probably know enough to in- 
sist on Hayes compatibility. Unfortu- 
nately, as with IBM compatibility 
before it, Hayes compatibility is an elu- 
sive beast, and some products are more 
compatible than others. Since individ- 
ual manufacturers are free to define the 
term however they like, the claim can 
be nearly meaningless. 

Ideally, a Hayes-compatible modem 
should behave just like a Hayes Smart- 
modem so that you can take any com- 
munication program, install it for a 
Smartmodem, and not have to bother 
with it. More often the claim means that 
a modem behaves more or less like a 
Hayes modem, at least in the operations 
that a particular manufacturer deems 
important. 

The most obvious differences in be- 
havior come from using a subset of 
Hayes commands. In many cases, the 
differences are perfectly acceptable. 
For example, a modem that ignores the 
command to tum off the speaker can 
still communicate without prob- 
lems—as long as it doesn’t confuse a 
communications program by sending 
an error message when the communica- 
tion program expects to see some type 
of approval code. 

Potential problems crop up when a 
modem uses default settings or com- 
mands that conflict with those of the 
Hayes Smartmodem. For example, the 
Multi-Tech modem reviewed here has 
two sets of result codes. One matches 
the Smartmodem 2400, with the result 
code 6 meaning No Dialtone. But in the 
default set, 6 means exactly the oppo- 
site—that the modem has detected a 
dial tone. It’s not hard to imagine a 
communication program or script that 
will interpret the 6 as a sign to hang up, 
and will, therefore, hang up whenever 
the Multi-Tech modem hears a dial 
tone. 

More-subtle problems come from 
timing differences. A modem can fol- 
low the entire Hayes command set, is- 
sue the same responses as a Smartmo- 
dem, and still not work with a given 


program. If the program expects a re- 


sponse within a specific time bracket 
and the modem is a little faster or a little 
slower, the program may miss the re- 
sponse. Even when you're giving com- 
mands to a program manually, the dif- 
ference in response time is sometimes 
noticeable. 

Interestingly, even Hayes modems 
aren’t entirely compatible with each 
other. For one thing, the command set 
varies from one Smartmodem model to 
another. That's why many communica- 
tions programs have separate installa- 
tion options for the Smartmodem 300, 
1200, and 1200B on the one hand, and 
for the Smartmodem 2400 and 2400B 


Ideally, a Hayes- 
compatible modem 
should behave just 
like a Hayes 
Smartmodem so 


that you can take any 


communication 
program, install it 
for a Smartmodem, 
and be done with it. 





on the other. 

In some cases, the different models 
give responses that confuse software. 
At least one program (Lotus Express) 
won't work with the V-Series Smarst- 
modem 9600 unless you modify the 
moden:-initialization string. According 
to Hayes, the problem is that the pro- 
gram asks for the modem’s ID, but has 
no way to deal with a response it 
doesn’t recognize. As a practical mat- 
ter, the solution of changing the mo- 
dem-initialization string is easy 
enough. Butclearly, insome sense, this 


particular Hayes modem isn’t entirely 
Hayes compatible. 

Confusing the issue even further is 
that the Hayes command set varies even 
among the members of a given model 
of Hayes modems. In preparing this 


PS/2 MODEMS 


overview, PC Labs asked Hayes how 
many variations of each model existed 
and what the differences were. For rea- 
sons that are less than clear, Hayes con- 
siders this proprietary information, 
though a company spokesman was 


SPEAKING THE HAYES LANGUAGE: 


THE AT COMMAND SET 





These are some of the AT 
commands most frequently used 


by Hayes modems. Youcancom- _ software. 
municate directly with your 


Command Explanation 

AT Command prefix—precedes command line 

A Reexecute previous command line; not preceded 
or followed by <CR> 

ATB CCITT V.22 mode 

ATC Assume data carrier alweys present 

ATD Dial—go into originate mode; dial number that follows; 
attempt to go to on-line state 

ATOT Tone dial—go into originate mode; dial number that 
follows; attempt to go to on-line state 

ATDP Pulse dial (factory setting}—go into originate mode; 
diel number that follows; attempt to go to on-line state 

ATOR Reverse mode—go into originate mode; dial number that 
follows; attempt to go to on-line state 

ATE Controls character echo 

ATH Controls modem hang-up 

ATI Request modem ID information 

ATL Controls speaker volume 

ATM Controls speaker response 

ATO Go to on-line state 

ATQ Result-code control 

ATS Modem § register control 

ATV Controls result-code display 

ATX Controls features represented by various result codes 

ATY Long space disconnect disabled 

ATZ Software reset—restores all default settings 

AT&C Controls modem based on DCD 

AT&D Controls modem based on DTR 

AT&F Recall factory settings as active configuration 

AT&G No guard tone 

AT&J RJ-aa/RJ-41S/RU-45S telco jack 

AT&P Pulse dial make/break ratio = 39/61 

AT&Q Operate in asynchronous mode 

AT&R Track CTS according to RTS 

AT&S Assume presence of DSR signal 

AT&T Terminate presence of DSR signal 

AT&V View active configuration, user profiles, and stored numbers 

AT&W Save storable parameters of active configuration as user profile 1 

AT&X Modem provides transmit clock signal 

AT&Y Recall user profile 0 on power-up 

AT&Zn=x Store phone number x in location n (0-3) oe 


modem by issuing these com- 
mands through your communication 


willing to answer questions about spe- 
cific commands. 

The existence of different-genera- 
tion Smartmodems is obvious to any- 
one who types commands directly to 
the modems. For example, there are at 
least three generations of the Smartmo- 
dem 2400. The current version uses the 
&¥ command to list the modem set- 
tings. Early versions give an error re- 
sponse to &V. The current version 
stores two user-defined modem pro- 
files. Early versions store only one. The 
current version stores four phone num- 
bers, early versions store only one. 

Going back at least one generation 
farther, the very earliest Smartmodem 
2400 wouldn't respond to commands at 
300 bits per second if the modem was in 
CCITT mode and woutdn't respond to 
2,400 bps if the modem was set for Bell 
mode. In later versions, the setting for 
CCITT mode versus Bell mode chose 
between CCITT and Bell protocols 
only for 1,200 bps. 

The most troublesome difference we 
found was in an inconsistent response 
to the ATZ command, which many 
programs rely on to reset the modem to 
a known state. On one Smartmodem 
2400, if the modem is set for numeric 
response codes (with the ATVO com- 
mand), it will respond to an ATZ with 
the numeric code 0. On another Smart- 
modem 2400 (and on all Smartmodem 
1200s tested), the modem responds 
with an OK. 

As should be clear, there are enough 
differences among modems—even 
modems from Hayes—that the concept 
of Hayes compatibility is slippery at 
best. That’s why you won’t see the term 
in any of the reviews here. For most 
purposes, it’s more useful to talk about 
the degree of similarity between e given 
modem and some particular Hayes 
Smartmodem model. It’s also helpful 
to know how well the modem works 
with specific programs. Even better, 
when buying a modem, pick your soft- 
ware first (especially if you need some 
special-purpose software that can’t be 
replaced) and ask the seller to guarantee 
that the modem you choose will work 
with the software you need. a 
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« §-Year Warranty 
+ 30-Day Money-Back 
Guarantee 


386 SI =. ES 
. : 


40MB Siaens. 
with Monitors 


* 1MB RAM + 40MB (28MS) HD « 1.2MB 
FD « Zero Watt State + 8 Siot Motherboard 
¢ 12" Mono Monitor * SHH Bays 102 "AT" 
Keyboerd * Dual Controller » 220 Watt 
Power Supply - 5 Year Warranty 
386/16MHz $2299. 
386/20MHz $2599. 


386/25 RAM Cache .... $3499. 





286 SE 
& ® 


40MB Systems 
With Monitors 


vES 


«512K RAM * 40MB (28MS) HD > 1.2MB 
FD «Zero Wait State « 8 Slot Motherboard 
+12" Mono Monitor «5 HH Bays « 102“AT™ 


Style Keyboard * Dual Controller » 200 
Watt Power Supply - Six 16-Bit & Two 8 


Bit Expansion Siots - 5 Year Warranty 
286/12 ... $1499. 
286/20 (1MB) .. . $1999. 








10MHz/XT SERIES 


$679 


Complete Mono System 
+ Intel 8088-1Switchable trom 4 77 


to 10MHz - 512K RAM Expandable 
to G40K * 360K Fioppy Drive » Dual 

Floppy Controller « 150 Watt Power 
Supply » Monochrome Monitor + 1 

Senal'1 Parallel1 Game Pon & 

Clock * 101 “AT” Style Keyboard 

- FREE 1 Year Warranty f 





Complete Systems 
| With Color Monitors 
| GGA Color System $869. 
EGA Color System $1079. 
CGA w20MB $1149 
EGA w/20MB $1369. 


PCT work— 


COMPUTER § L 
ACCESS 10MHz/xT System . 
ACCESS 286/12 MDL. 212 
ACCESS 286/20 MDL. 220 
ACCESS 386/20 MDL. 320 
ACCESS 386/25 Cache 
AST 286 MDL. 80 ..... 
AST 286 MDL. 140X .. 
AST 386 MDL. 300 Cache 
AST 386 MDL. 340 Cache ..... 
AST 386 MDL. 390 Cache ... 
AST 386/25 MDL 5 Cache 












AST 386/25 MDL 95 Cache 
COMPAO 286 MDL. 1640K ... 1750. 
COMPAQ 286MDL.1 40MB . 2195. 


COMPAQ 286 MDL. 1 80MB ..... 2450. 
COMPAQ 386S MDL. 1 ... 
COMPAQ 386S w/40MB .. 
COMPAQ 386/25 110/300MB .... 
COMPAG Laptop SLT 286/20... 
COMPAQ Laptop SLT 286/40... 
IBM MDL 30-21 20MB 
IBM MDL. PS30286 20MB 
18M MDL. 50Z 30MB _. 
1BM MDL. 60-71 70MB 
1BM MOL. 70-121 120MB 
IBM MDL 80-71 70MB 
(BM MDL. 80-111 110MB . 
EVEREX 286/10 w/512k .. 
EVEREX 386/20 Cache 1MB 
VENDEX Headstari Il 10MHz XT 995. 
VENOEXHeadstart Ill 286 Sys. .. CALL. 












1! 3100E NEW! 
T-3200 ...... 
T-5100 ........ 
T-5200 NEW! .. 


~_ 


ZENITH 
Supersport 286 
with 40MB 





rm, — $3499. 
i ZENITH 


Supersport MDL. 2.. . $1599. 









Supersport MDL. 20 2325. 
Supersport 286 MDL. 20 od a 
Turbosport 386 . 





LX-810 180/32cps $169. 
FX 850 264/S4cps . 


(‘Sale Price wPurchase of Cable) 
NEW! 
PANASONIC KXP-1180 


9 Pin Dot Matri: 
Printer - * 
$188. ae 


PANASONIC 
1124 192/63 cps .. 
1524 240/80 cps 
1592 220/38cps. 
1595 290/Sicps 
KXP 4450 Laser Partner .. 


OKIDATA 
ML 320.... .... 
ML 321... 
ML 390/391... eee 
ML 393/383 COLOR ...... 


NEC 
P2200 170/SSeps ... 
P5200/5300 wide .. 
P9XL 400/330cps 
LC890 Silentwniter ... 
HEWLETT PACKARD 
Laser Jet Il . 
Laser Jet IID 









479. 
479/655. 
999./1079. 














DICONIX 
150p 150/50 .. 
300 WP 310/73 


— 


MMC <9 fas) = 












MAGNAVOX 14" 
Analog VGA 
Monitor 


$349. 
WIVGA Plus Card ....... 
MAGNAVOX 

Amber TTL Mono... 2... 
14° VGA Mono/Fiat (640x350) 
14" RGB TTL (640x220) 
14° EGA/CGA (720x350) 
14" VGA Deluxe (800x600) 


MITSUBISHI 
1410 13" EGA (640x350)... 
Diamond Scan (800x600) .... ... 
NEC 
Muttsyne 2A (800x600) . .. . 
Multsyne 3D (1024x768) ‘ 
Muitisyne Plus 2.0.00 1. cee cee oe 
ZENITH 
1390 13” RGB (640x480) .. . 
1490 14° FTM Monitor ... 0.0.0... 


PRINCETON 














Ulirasync 12° . .. 


YINE, 


THE™Mono/Color . 
THE™EGA /480 
THE™VGA/256 . 
PARADISE Autoswitch 480 
PARADISE VGA+ 8 Bit .. 
PARADISE VGA+ 16 Bit 
PARADISE Professional 
VIDEO 7 VEGA VGA ...... 
VIDEO 7 VEGA DELUXE 
ORCHIO Pro Designer VGA 
ORCHIO Designer VGA 800 . 
ATI EGA Wonder 800 










“DEFECTIVE SOFTWARE REPLACED. DEFECTIVE HARDWARE REPLACED OR REPAIRED. PRICES SUBJECT TO CHANGE. 


a SELECTION 





SPECIAL! $259. 
SOFTWARE PUBLISHING 
HARVARD GRAPHICS 2.12 


ADOBE Illustrator w/Windows $428. 





DI ATTECRC CPANNEDC 


CALCOMP 1023 $3889. 
COMPLETE PC Handscanner 171. 
HOUSTON DMP 41, 42, 52.61 CALL. 
HOUSTON DMP 52MP. 62MP CALL, 











= om ALDUS Pagemaker 3 0 479. 

._ NET L ASHTON TATE DBase lV. . 453. 

Complete Network System Bom ano tabvowocbaner ee, 

P i gger 99. 

286/20MHz (2MB) File Server, 10MHz BORLAND Turbo Pascal 99. 

512K Workstations, Arcnet PC Terminals. BORLAND Quattro 159, 

Loaded Netware Ready Io Turn On! BRODERBUND Where US. A 26. 

4 User (40MB) $5995. BRODERBUND Where World . 25. 

6 User (80MB) 8995. BRODERBUND Prinishop 37, 

8 USER (80MB).... . 10,500. BRODERBUND Bank St Wnter+ 47. 

ACCESS 10MHz 512K Workstns 695. CENTRAL POINT PC Tools Delx 42. 

DAC Easy Accounting 3.0 59. 

OPERATING SYSTEMS FIFTH GENERATION Fastback + 99. 

ADV. NETWARE 286 V.215. $1895. FUNK SOFTWARE Ailways 85. 

dD ¢ ELS 4 -User Software Level | 499. FUNK SOFTWARE Sideways 42. 
ELS 6 -User Softwera Level |! 939. INTUIT Ourcken 30. 

IOMEGA 20+20 5 25' $1775, SFTNETWARE 286 V 215 2395. LOTUS Lotus 1-2-3 299. 
IRWIN 2040 40MB INT-/AT 469. INTERFACE CARDS LOTUS Symphony 445. 
MINISCRIBE 3650 40MB: Kit 377. MECA Managing Your Money 119. 
MINISCRIBE 3675 60MB HD: Kit 430. pee ite Go a ial MERIDIAN Carbon Copy Plus 114 
MINISCRIBE 6085 71MB/22MS 642. ETHERNET "MICROSOFT Fight Simulator 35 
MITSUBISHI 360K 5 25°HH .. 76. G/ETHERNET AT .. ., 429, MICROSOFT Word 50 CALL, 
MITSUBISHI 720K 3 S° HH 86. MICROCHANNEL Cards PS/2 399. MICROSOFT Excel 2.0 315. 
MITSUBISHI 1 2MB 5 25°HH . 93. TIARA Lan boards : CALL. MICROSOFT Works 99. 
MITSUBISHI 1 44MB 3 5°HH 103. "MICROSOFT Windows 286. 68 





H.P. Scanjet w/Interface 1455. 
LOGITECH Scanman CALL. 
MICROTEK MSF 300G 2650. 
MICROTEK MSF 300CFlatbed 1350 
PANASONIC RS 505 Flatbed 995. 
PANASONIC RS 506 Fiatbed 1259. 
PRINCETON LS 300 w/Adaptor . 758. 
ROLAND Dxy 885 DXY980. CALL. 
SUMMASKETCH 12X12 379. 
SUMMASKETCH 12X18 649. 
LOGITECH 
Hi Res (Bus) $95. 
Clear Mouse (Senal) .. 95. 
C-9 (Serial or Bus) 79. 
Mouse w/Paint (Bus or Serial) 95. 
MICROSOFT 
MOUSE w/Windows &Paint. $144 
MOUSEw Paint & Menus .._. 107. 
MOUSE wEasycad 124. 
THE™ 2400 tnternal $99. 
THE™ 2400 Extemal 128. 
HAYES 1200 Externai 295. 
HAYES 200B Internal w/Software 295. 
HAYES 2400 External 439. 
HAYES 24008 Intemal w/Software439. 
US ROBOTICS HST 9600... 625. 
INTEL 8087-1 $215. 
INTEL 8087-2-3 CALL. 
INTEL 80287-8 239. 
INTEL 80287-10 279, 
INTEL 80387: 16, 20, 25 CALL. 
THE™ Memory Upgrades CALL. 


PO. BOX 386. MONTOURSVILLE, PA 17754 HOURS: MONDAY-FRIDAY 8:00 AM-9:00 PM SATURDAY 900 AM-5:00 PM 


* Novell Trained & Authorized 


MOUNTAIN 40MB Ext./Power XT 
MOUNTAIN 40MB Ext/PS/2 Mdi30 


569. 
569. 


Sales & Support 


PEACHTREE Business Acct. Il. 162. 
PETER NORTON Utilities Adv. . . 77. 


PLUS DEVELOP. Passport 20 499. ERMINAIL PFS First Choice v6 98. 
PLUS DEVELOP. Passport 40. 606. - PFS Professional Wnte 119. 
PRIAM 10130 130MB HD 1479. wee a pair ‘Gacaw oe PFS Harvard Graphics... 259. 
PRIAM 1D230 230MB HD 1779. WYSE 60 Keyboard 105 WORDPERFECT Wordpertt 5.0 225. 
PRIAM |0330 330MB HD 1975. WYSE 85 Amber or Green 389. WORDPERFECT Network 50.. 339. 
SEAGATE ST-225 20MB Kit 279. "XEROX Ventura Publisher 495. 
SEAGATE ST-251 40MB Kil 469. MU ADS 
SEAGATE ST-251-1 40MB/28MS 435. ast Pack wi3a4K $239. FAX 
SEAGATE ST-4096 BOMB28MS_ 625. ast Rampage AT w/512K 399. CANON Faxphone 8 $975. 
SYSGEN Bndge File 3 5° Ext. Dnve 225. ast advantage Premium w/512K 426. | CANON Faxphone 20 1280. 
t > CARNGS INTEL Above Board 286 w/512K 410. CANON Faxphone 25 1945. 
INTEL InBoard 386 PC w/IMB .. 669. SHARP FO220 995. 
PLUS DEVELOP. Hard Card 20 $545. ORCHID Tiny Turbo 286 229. SHARP FO330 1299. 
PLUS DEVELOP. Hard Card 40 679. ORCHID Twin Turbo 286 379. SHARP FO420 1299. 
WESTERN DIGITAL File Card (30) 419. THE™ Mult 1/0 XT or AT 65. MURATA M1200 739. 


JOIN PC NETWORK FOR SERVICE, SELECTION & PRICE. 


New “Net” Pricing. . . All Members 
Pay Prices Shown + Shipping. 


No Credit Card Surcharge on 
Master Card or Visa. 


BG 
4 


Fast 24-Hour Shipping on all 
In-Stock Items. 


CIRCLE 535 ON READER SERVICE CARD 


’ All Products on Display at 


Our Warehouse Showroom. 


Free Technical Support Before 
and After the Sale. 


Qualified Sales Representatives 
Standing by to Serve You. 





© FAX (717) 327-1217 
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2,400-BPS MCA MODEMS: SUMMARY OF FEATURES 












Anchor 2400PS PM2400 PS/2 Intel 2400B 
Anchor Practical Evercom 24/2 Encore 2400PS Modem 2 
Automation Inc. Peripherals Everex Inc. OmniTel Inc. Intel Corp. 
$279 $299 $352 $399 $399 
GENERAL FEATURES 
Chip set intel Rockwell 5310 Rockwell ssi intel, 
Version 1.5 
16-bit extension on-board e 1°) ® ° e 
Uses DIP switches o oO ie) ° ° 
Speaker on-board e ° ° ° 3° 
Volume control on-bosrd e ° oO {e) fo) 
Number of phone numbers stored on-board 1 4 5 4 1 
Communication program included AnchorTaik ProComm BitCom ProComm None 
PROTOCOLS 
Bell 103 (0-300 bps) fo) e 3 e e 
Beil 103 (300 bps only) e e ® e ° 
600 bps e fe) fe) 1°) e 
Bell 212A, V.22 (1,200 bps) e e e e e 
V.22 bis (2,400 bps) e e e e e 
SELF-TESTS 
Local Analog Loopback e (e} e e e 
Local Digital Loopback e fo) e e e 
Remote Analog Loopback e ° e e ie) 
Remote Digital Loopback e ce) e e e 
Other fo) fo) fe) fo) e 
CONNECTORS 
One of two connectors goea dead during fe) fe) ° fe) e | 
communication 
INSTALLATION OPTIONS 
Communication port range 1-8 1-8 1-8 1-8 1-7 
Addresses Standard e Standard Standard QO 
IRQ Standard Com 2, IRQ Standard Standard ° 
Arbitration level ° ° ° fo) fo) 
AT COMMANDS 
Uses AT commsnds e e ®e e e 
Accepts both upper- and lowercase input e e e e e 
Accepts mixed upper- and lowercase input © e e e (e) 
AT command set Is closest to that of Hayes 24008 2400PS 24008 24008 2400P or B 
Smartmodem model _. . —.__ 
ERROR CORRRECTION 
MNP included (level) ce) (e} (e) te) 0 
MNP optional (level; price) [e) fe) ie) @ (5; $100) [o) 
Other error-correction scheme avallable (e) (e) (e) (e) ° 


Eduor's Choice @—Yes O—No 
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Ven-Tel MCM-24 
Ven-Tel Inc. 
$399 


Rockwell 83 


o@eeee 


° 


1-8 


@ (5; $100) 


le] 


AJ 2412-3H1 
Anderson 
Jacobson 
$449 


Exar, 
Version 2.00 


279000 


a 
a 


@eeocoe 


o008 e oe0oee 


2400B 


0. 


Le) 


° 


MT224PS’ 
MT224ES 
Multi-Tech 
Systems Inc. 


$499/$549 


Rockwell G 


O(MT224PS) 


0 (3.4.5; 
MT224ES) 


ie} 


Smartmodem 2400P 


Hayes 
Microcomputer 
Products Inc. 
$549 


Hayes 


ne 


@eeooe 


@eeoee 


1-8 


ooo 


2400P 


le) 
° 


fe) 


OSI8224APS 
Octocom 
Systems Inc. 
$845 


Proprietary 


oe0 @@ 


1-4 
Standard 
Standard 


24008 


@ (4) 
° 


@(NARQ) 


up to 50 percent compression can be ex- 
pected. That translates into an effective 
baud rate of 4,800 bits per second—dou- 
ble the stated speed of the modem. How- 
ever, it is rare that you'll see compression 
achieving such a rate. More commonly, 
you’ ll see 20 to 30 percent compression of 
text files and considerably less for files 
containing binary data. 

Since MNP Class 5 modems can trans- 
mit data faster than their stated throughput, 
it is important that they contain flow-con- 
trol capabilities for communications be- 
tween the modem and the computer. With 
an extension to the more typical command 
set, the OmniTel allows for XON/XOFF. 
The 2400PS series, though, does not allow 
the CTS/RTS flow control found on its ex- 
ternal cousins. However, the interface be- 
tween the computer and the modem can be 
set for as high as 9,600 bits per second, vir- 
tually obviating the need for flow control, 
since the uncompressed file will not ex- 
ceed that baud rate under normal circum- 
stances. 

Installing the modem was a simple 
task—drop it into the PS/2, plug in the 
phone line, and reconfigure the system. 
You're set to go. The Encore 2400PS 
comes bundled with ProComm; testing 
showed it to work with the standard com- 
munication programs that we tried with all 
of these modems. 

Our tests pointed up two minor prob- 
lems with the OmniTel modem. Both con- 
cemed the use of the PS/2’s internal speak- 
er. In our volume-control tests, we found 
virtually no level change when testing with 
the standard volume-control commands. 
Further investigation showed that the Om- 


FACT FILE 
EDITOR'S CHOICE 


Pe 








Encore 2400PS, 

OmniTe! inc., 3600 W. Warren Ave., Fremont, 
CA 94538; (415) 400-2202. 

List Price: $399; with MNP, $499, * 

Requires: IBM P&/2 Model 50, 60, 70,0r 800 
compatible. « 

tn hort: Able o perform consilerly well under 
a wide variety of bad line conditions, the 
penadsce:dichenainte, aoa nicbler var 4 
an even better deal. 


CIRCLE 614 ON READER SERVICE CARD 


JULY 1989 PC MAGAZINE EXE 


MORE POWER ...LESS DOLLARS 
4 t ° « ° ; 
FASTWDATA toiny torsconpiete new compute syctenn 


Personal Computers — we'll give you 30 days to change your mind. 


When you first get your hands on a 
FastData computer, you may wonder 
what's the catch? After all, you get a 
fast 286 or 386 system with a mono- 
chrome monitor and a 40mb hard disk 
that's ready to run right out of the box. 
You get guaranteed compatibility. You 
get top-notch components from Western 
Digital, Seagate, Toshiba, and other 
industry leaders. You get a one-year 
warrantee (ask about our on-site option) 
and free technical support. You can 
choose peripherals from FastMicro's 
large inventory. And if you are not 
thoroughly satisfied within 30 days of 
having on your desk, we'll refund the 
purchase price (excludes shipping). 

What's the catch? We don't include 
MS-DOS, that's $79 extra. 


FASTDATA 286" | | RASTATA 286" | |PASTWATA386~ 


$ Includes 640K, $ Includes 1mb $ Includes 1mb 
1 1 9 5 Monitor & 40mb 1 Lo \9 5 Ram, Monitor & 1 995 Ram, Monitor & 
Hard Drive 40mb Hard Drive 40mb Hard Drive. 

Check Our Standard Features Check Our Standard Features Check Our Standard Features 
12mhz 80286 16mhz 80286 20mhz 80386 
640K Memo! imb een imb were 
40mb Hard Disk with Controller 40mb Hard Disk with Controller 40mb Hard Disk with Controller 
High Resolution Monochrome High Resolution Monochrome High Resolution Monochrome 
Monitor with Swivel Base Monitor with Swivel Base Monitor with Swivel Base 
Monochrome Graphics Card Monochrome Graphics Card * Monochrome Graphics Card 
101 Key Enhanced  __ 101 Key Enhanced 101 Key Enhanced 
Keyboard with tactile click Keyboard with tactile click Keyboard with tactile click 
Parallel & Serial Ports Parallel & Serial Ports Parallel & Serial Ports 
Clock Calendar Clock Calendar Clock Calendar 
1.2mb Floppy Disk Drive 1.2mb Floppy Disk Drive 1.2mb Floppy Disk Drive 
; Bane Bays =f 5 Drive Bays 5 Drive Bays 

xpansion Slots 8 Expansion Slots 8 Expansion Slots (2-32 bit) 
aa cal Security Lock Security Lock 
80287 Coprocessor Option 80287 oprtegeeor Option 80387 Coprocessor Option 

P 200 Watt Power Supply 200 Watt Power Supply 
200 Watt Power Supply : : 
Call for other Options Call for other Options Tower & 25mhz Options 
OPTIONS OPTIONS OPTIONS 

64mb 22ms Drive Add:$200 64mb 22ms Drive Add:$200 64mb 22ms Drive Add:$200 
80mb 28ms Drive Add:$400 80mb 28ms Drive Add:$400 80mb 28ms Drive Add:$400 
CGA Color Add:$170 CGA Color Add:$170 CGA Color Add:$170 


EGA Color Add:$400 } EGA Color Add:$400 
VGA Multisean Add$670 VGA Multiscan VGA Multiscan Add.$670 


About Options: At FastMicro, we know that a low price on a —_—S=- = 
computer means nothing if it costs a small fortune to outfit it the a a ea 
way you want. That's why we offer hundreds of products to a —— 
enhance your new system. Take a look at our listing of products So ian a 
S ————_— = 





on the next page to really appreciate how much you can save when 


= aa 
you purchase a FastData Sanne system. We will be glad to 
integrate any of these fine products into ie new system for you. 
At FastData, our commitment is to quality. = = = 








ICRO HAS IT ALL! 


CALL OUR TOLL-FREE ORDER LINE: 1 -800- 441- FAST 


182 Turbo 
320 (1em) 
390 (18M) 
393 (1eM) 

Panasonic 


P341SL 
P351SX 
BOARDS 
AS 
Six Pak Plus 64K 
VGA 


Everex 
1200B Int Mod 
2400B Int Mod 
EVGA 
VGA 16 bit 256 
ae 16 bit 512 


mts est EGA Hi-Res 
Super VGA #5100 
Super VGA #5300 
Super VGA #5400 


Databese 


Oracle eee 
Paradox 3. 
Q&A 


Quicksilver 
RapidFile 
Rbase lor DOS 
Rellex 
Desktop Publishing 


maker 

Ceirst Publisher 
Publisher's Paintbrush 
Ventura 

Financial 

Bedford Integr. Acct. 
oe Assoc. BPI 
DAC 3 


Managing Your Mone 

Peechtree Complete 
Graphics 

Deluxe Paint Il 

First Graphics 

Freelance Plus 

GEM Artiine 

GEM Draw Plus 

Generic Cadd Level 3 


315 Hercules 
Call Graphic Card Plus 
intel 


299 8087-2 

Cell 80287-10 
80387-20 

519 see) Board Plus 

319 ProDesigner 

509 ProDesigner Plus 

669 _Tiny Turbo 286 

Call Paradise 
Autoswitch 480 

225 VGA Plus 

329 VGA Plus 16 

469 _VGA Prolessional 

949 Practical Peripherals 
1200B Int Modem 

175 _2400B Int Modem 

239 Prometheua 

Call Promodem 2400B 

425 _Promodem 2400G 

525 The Complete PC 


1479 Aree Machine 


‘ax 48 
167 _ Hand Scanner 400 
295 USRobotica 

1200 Baud Internal 
1200 Baud External 
2400 Baud Internal 
oo Baud Extemal 


7 
Fast Write VGA 
bs Deluxe 
VGA 


VSAM VGA 


9 LAPTOPS 
Megahertz Modema 

2400B Toshiba 

2400B NEC, Epson 
Mitsubishi or Zenith 

| Mitsubishi 

MP-286L 20mb 

EC 


Multispeed EL 
Multispeed HD 





399 

449 Graph Plus 

439 Harvard Graphics 
105 integrated 

198 First Choice 

439 Works 

Call Windows 286 

197 Windows 386 

317 Mice 


179 Keytronics Serial or Bus 
439 Logitech C7 Serial 
90) Logitech New HiRes 
Microsoft Serial or Bus 


175 Microsoft W/ Windows 286 


169 OmniMouse Serial 
~ PC Mouse li Serial or Bus 


Power Protection 


149 Curtis Ruby Plus 

Call Datasheild 100 
Programming 

139 Macro Assembler 

Call Norton Guides (S 


Ba Turbo Assemble “Denoaee 


rbo Basic 
cai Turbo C 2.0 
113 Turbo Pascal 5.0 
139 Quick Basic 
Quick C 
Spreadsheets 
call Allways 


329 Excel 
269 Lotus 
165 Lucid 3-D 
149 Quattro 


oO 
OD 
T1 000 768k Card 
T1200F 
T1200FB Backlit 
T1200HB Backlit 
T1600 
9| 15100 

Zenith 





MONITORS 
Magnavox 
749 VGA 
| 9CM082 VGA 
175 | Mitsubishi 
23 1410 EGA 
289 ara Sean 1381 


Call Ni 
Multisync II 
59) Multisync 2a 
149  Multisync 3d 
Multisync Plus 
129 Princeton 
149, Maxt5S 
Utitrasyne 





209) Ultra 1 
219 Seiko CM1430 


139 Son 
"11302 Multiscan 
69 | 1303 Multiscan 
89 Zenith 1490 
119 
14! DISK DRIVES 
o Miniscribe 
319| 40MB AT #3650 
199 Mitsubishi 
Call| 40/60MB AT MR535 22ms 
469 Searle 
20MB XT Kit #225 
30MB XT Kit #238 
40MB AT #251 
40MB AT #251-1 
80MB AT #4096 


y 
1.44MB 3.5" * Floppy 
Call On Non- 





Utilities 
CoreFast 
299 Carbon Copy Plus 
249 Desklink 
Desqview 
Call Desqview 386 
89 Fastback Plus 
59 FastTrax 
117 Formtool 
Formiiller 
75 Laplink Plus 
62 Laplink Ill 
79 MS-Dos 4.01 
94 Norton Advanced 
129 PC Tools Deluxe 
39 ProComm Plus 
SideKick Plus 
XTree Pro 
Word Processora 
Ami 
Easy E 
GEM Fit Word Plus 
Grammatik lil 
Manuscript 
Multimate Adv. 1! 
Prolessional Write 
pa cnet 


thee Perfect Addition 

Q&A Write 

ie aig Writer 
Word 5.0 

Word Perfect 


Word Perfect Library 
WordStar Prof, 5 





CIRCLE 352 ON READER SERVICE CARD 


79 
isted Items 


Toshiba T1000 
$659 | 


The T1000 is the perfect / f 
second PC! Ii comes with 
512K of Ram,a 720K 
loppy drive, a 
supertwia LCD 
screen.ind MS-DOS ““*, 
in ROM! All this ina s 
battery-powered 7 pound package. ~ 
A 768K Ram card is just $269 and can be set as. 
base, expanded, or a non-volitile Ram disk. 


WordPerfect 5.0 


$215 


The most popular word 
essor is now even 

WwW. better thanever! Version 

= 5.0 adds multiple font 

ge support, graphics inte- 

S ralion, iew 

9 a ond neh —— 

Zi WordPerfect 5.0 still retains its feel 

and ease of use that made 11 #1. Combine this with 
the best support in the industry and you can't lose. 


FOxBASE+ | 


Wolbers, 


FoxBase+ 2.10 is simply 

the fastes! d@ASE com- 

patible database software 

available. FoxBase+ also 

adds many enhancements 

to the dBASE language. ‘ Sines 2 

And ita user-friendly too, i 

FoxCentral uses pull-down and pop-up menus 
and you can perform every important database 
operation without programming! There are even 
LAN, runtime, and 386 versions available. 


RGB Color Monitor 
by S Samsung 


! These 14" monitors were 
purchased from a large PC 
| =| manufacturer who was 
—<—S 
e. 


overstocked. They are 
brand new with one year 
‘warrantees and are made by Samsung. They are 
fully CGA compatible and work with PC com- 
patibles. ACGA (640x 200 resolution) card is jus! 
49 and comes with a printer port. This is the 


perfect videocombo for your new XT or AT clone. 


TERMS: No Charge for Visa or MasterCard. 
Shipping & handling charge: 3% (Min. $4), Prod- 
uct warranties, offers & claims are handled by the 
manufacturer only*. All returns are aubject to 
15% restocking fee®, call for return authorization 
(RA) number first, No returns on used items*. 
Sorry, no COD's, Personal/company checks 
delay aapeai Compatibility is not guaranteed*. 
APO's add $15 per box. Prices/avaitablily subject 
tochange. AZ orders add 6.7% tax, For your pro- 
tection, we check for stolen credil cards. 
"Except for FastData Computers when noted. 


Mailing Address: 

3721 E. Grove Si., Phoenix, AZ_ 85040 
To place orders call: 800-441-3278 

For customer service call: 602-437-8975 








Every time a modem connects to a 
telephone line. it’s engaging in a crapshoot. 
There are more than a dozen different 
kinds of line impairments that can show 
up ona phone network. Any of these—or 
any combination of them—imay be present 
in a given call. And those that are present 
can have varying degrees of severity 
from one call to the next. 

This yields a virtually unlimited set 
of possible line conditions, depending 
on such variables as whether the call is 
local or long distance, whether it is sent 
through satellites or terrestrial circuits, 
and whether any of the phone lines 
involved are too close to a power line in 
Nebraska—or swinging in a stiff breeze 
in Colorado. The wider the range of line 
conditions that a modem can handle 
acceptably, the less likely it is to have 
problems with a given call. 

To determine how these PS/2 modems 
perform, PC Labs devised an automated 
test using a combination of equipment 
from Telecom Analysis Systems, an 
Eatontown, New Jersey, company 
specializing in ‘telephone impairments 
generation.’’ The TAS 1010 Voiceband 
Channel Simulator was used to control 
line conditions, and the TAS 1020 Modem 
Test Unit (MTU) was used to measure 
modem performance. Both units were 
controlled through the Taskit software 
package. 

The tests examined modem per- 
formance under seven different line 
conditions. Six of these are from a proposed 
standard of the Electronics Industries 
Association, and the seventh represents 
an average case line. These tests are 
described in greater detail in the descriptive 
caption accompanying the performance 
tests. 

The EIA test lines took 7 years to 
develop, and they are noteworthy for 
providing the first U.S. standard for 
testing modems. Be aware that these are 
not pass-fail tests. In fact, the proposed 
standard makes a point of stating that 
“itis left up tothe modem suppliers and 
users todetermine what level of modem 
performance constitutes passing or 
failing.”’ 

According to the proposed EIA 
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Survival of the Fittest 
The Electronics 
| Industries Association 
test line specifications 
took seven years to 
develop, and are 


noteworthy for 


providing the first 
U.S. standard for 


testing modems. 


standard, the six EIA lines ‘‘are not 
intended to portray impairment 
combinations that might be encountered 
on an average dialed connection, but 
rather provide a set of particularly stressful 
conditions more representative of marginal 
connections.”” Taken together, and 
especially along with the average-case 
line, they cover a wide range of possible 
conditions. 

During the testing process, half of 
the modems we originally set out to 
review were withdrawn from the tests 
by their manufacturers. Some were taken 
back because the automated testing 
revealed that they had clearly unacceptable 
performance in one or more of the test 
conclitions. In these cases, the manufacturer 
confirmed the problem and withdrew 
the modem for further development. 

In all tests, data was sent between 
two units of the modem being tested. 
This simultancously tested the transmitter 
on one modem and the receiver on the 
other. It also eliminated the nced for 
choosing an arbitrary reference modem 
to judge all other modems against. Such 
reference modems sometimes work better 
with modems from the same manufacturer 


than with units from other manufacturers. 

The modems were tested at both 
1,200 and 2,400 bits per second. The 
results for the 1,200-bps tests are not 
shown because there were no significant 
differences among the modems at that 
speed. 

As the results show, modems may 
be designed to work on some kinds of 
bad lines but not on others. In fact, it is 
actually possible to build a modem that 
will work on bad lines but not on good 
ones, 

Be aware that modem error rates are 
Statistical in nature. In fact, modem 
performance is often given as a curve 
that shows modem error rates over a 
range of signal-to-noise levels. In theory, 
there isno such thing as a zero errorrate 
for a modem. Rather, there are smaller 
percentages of errors as line conditions 
improve. On ‘‘zero-error-level’’ tests 
such as those shown here, the results 
are subject to statistical variation—mean- 
ing that a given modem can produce 
different results at different times under 
the same line conditions. 

To prove the point, we tested one 
modem 84 times on all seven line 
conditions in receive originate mode. 
As expected, graphing the results for 
each line condition produced a bell 
curve. In six of the seven test lines, 
more than 90 percent of the results 
came within 1 dB of the peak. The EIA 
1 test gave a flatter bell curve, with 80 
percent of the results falling within 2 
dB of the peak. 

The statistical nature of the results 
Means that you can’t draw a meaningful 
distinction between modems on the basis 
of a I- or 2-dB difference in the test 
results (even if this difference recurs 
under several test conditions). 

Don't be misled into thinking that 
performance differences are never an 
issue with modems. The survivors have 
relatively similar overall performance 
partly because the poorest performers 
have disappeared from the comparison, 
and partly because the small number of 
PS/2 modems currently available just 
happen to provide similar performance 
under most conditions. 


m@ PERFORMANCE TESTS: 2,400-BPS INTERNAL MCA MODEMS 





Lead ne 


The PC Labs modem tests measure a modem’s ability to operate reliably with various 
signal-to-noise ratios on seven line conditions. Six of these are the recommended test 
conditions in the proposed EIA-496-A standard of the Electronics Industries Association. 
The seventh is an average-case line, which sets all line impairments to their 50 percent 
leveis, as determined in the 1982-83 survey of the predivestiture Bell Telephone network. 
The EiA-proposed lines are designated as EIA 1 through EIA 6. The average-case line is 
designated S/N. Resuits are given as the signai-to- Noise ratio, in decibels, paces a 
reliable operation. 

For each line condition, the test starts with a high noise level (veiling a low. 
signal-to-noise ratio) and sends 100 biocks of data consisting of 100 bytes each. The 
modem being tested compares the received data with the data sent. if there are any 
errors, the connection is dropped, the noise level on the line is lowered (yielding a higher 
signal-to-noise ratio), the connection is reestablished, and the 100 Bloc are sent again. 
This is repeated until the 100 biocks can be sent without orne7 


Signal-to-Noise Ratio (decibels) 
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* This product was not reviewed, but we are reporting its test results for comparison. 
CONTINUES: 
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EIA6 Signal-to-Noise Ratio (decibels) 


20.0 
18.0 
100 


50] 





\N 


of 


@! yo! og ae er ee 
ee Ces oe on per oo ae 


* This product was not reviewed, but we are reporting its test results for companson, 
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HP Laserjet Power Users: 


Maximize your printer power with 
Super Cartridge™ from IO Engineering! 
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EDITOR'S CHOICE 
IQ Engineering Super Cartridge 2 
June 13, 1969 
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“IQ's cartridges surpass everything else on 
the market. They have the best and richest 


E 


aser printers are quiet, fast and remarkably 
Le: But if you use your laser printer 


with its meager built-in fonts, you haven't selection of well-drawn fonts, plus a full 
tapped your printer's power. Don't settle just for soft set of drivers, superb workmanship, and 
fonts and their inconvenient downloading delays or for excellent compatibility. The ne plus ultra of 
a cartridge with only a few fonts. Instead, use a Super font cartridges." 


Cartridge to boost your printer productivity to the maxi- 
mum. You'll benefit from the broadest selection of fonts 
available in cartridge products as well as outstanding 
hand-tuned, high-quality fonts. 


“IQ Engineering's Super Cartridge 2 contains 
all the LaserJet fonts most people will ever 
need for correspondence, presentations, 
spreadsheets, and even elaborate desktop 


SUPER CARTRIDGE 2, “Editor's Choice” ise, «Publishing. Fonts and workmanship are 


—PC Magazine, June 13, 1989 


—PC Magazine, June 13, 1989 equally excellent.” 
Designed for the HP LaserJet IT, IID and 2000. Super Cartridge 2 offers 
the widest variety of fonts available in a single cartridge. 
® 17 typefaces, 4 to 30 points in size 


© International, math, technical, ae and legal symbols 
(Standard Roman-8 and IBM-PC symbol sets combined} 


© Portrait only (landscape identically available for $749 or a smaller set 
for $399) 


SUPER CARTRIDGE 1, “Best of 1988” {$399} 


— PC Magazine, January 17, 1989 

Highly compatible with all models of the HP LaserJet family, the Super 
Cartridge 1 was the first product to combine fonts from all standard font 
cartridges in a single cartridge. 

® All proportional fonts, portrait and landscape 

® Linedraw, legal and math fonts 

© 14 and 16 point presentation fonts 

© Outstanding documentation and wide support 


SUPER CARTRIDGE 1, Enhanced ($599) 
Compatible with all models of the HP LaserJet family which accept 
downloadable fonts, the Super Cartridge 1 Enhanced supplements the 
fonts found in the Super Cartridge 1 with over 100 soft fonts. 


© All bar codes and OCR-B 





© All tax cartridge fonts CALL NOW 408-734-1161 
© 24 and 30 point presentation fonts © for a free product catalog with font samples 
© Full Roman-8 symbol set with all European language characters ® for a copy of the PC Magazine review 


® to order or for a dealer near you 





1Q ENGINEERING 
a ee ee ee 


The Super Cartridge © From IQ Engineering ¢ The Intelligent Choice 
1Q Engineering © 586 Weddell Drive © Sunnyvale © California 94089 © (408) 734-1161 


Laver|et ore tratemarks of the Hewlett Packard Company IBM PC is a trademark of the IBM Corporat 
Super Cartradge end IQ Eapeacerong sre redemarks of 10 E . 
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PS/2 MODEMS 


COMPOSITE VIEW: 
RECEIVE ORIGINATE 


The results of PC Labs’ 2,400-bit-per-second 
Modem performance tests show differences 
fanging from an insignificant 1 dB in receive 
onginate mode on EIA 6 to a substantial 9 dB 
in receive onginate on EIA 1. Results are 
shown as the signal-to-noise ratio, in decibels, 
required tor each modem to transmit the test 
data without error. Lower numbers mean that 
ithe modem succeeded with a noisier line, and 
thus indicate better performance. 

No modem gave the best performance on 
all 14 lines. OmniTel's Encore 2400PS came 
close, leading the pack in ten cases and 
coming up just 1 dB shy of the top in four. At 
the other extreme, Anchor Automation's 
Anchor 2400PS was at the bottom of the pack 
on eight test lines and never managed a score 
that was better than midrange. 

Compansons among the other modems 
are a little trickier. Most of the tested modems 
balanced their overall performance by doing 
better than average on some lines and worse 
than average on others. 

Modems that consistently performed in 
the middie of the pack or better, such as 
Everex's Evercom 24/2 or Practical 
Penpherals’ PM2400 PS/2, are somewhat 
preterable to a madem like the Smartmodem 
2400P from Hayes Microcomputer Products, 
which performed slightly better on some lines 
and notably worse on others As you might 
expect trom the similanty of design among 
Hayes's Smartmodem 2400 models, the 
resulls for the 2400P are similar to those for 
ihe extemal Smartmodem 2400, whose test 
results are shown here for companson, Both 
are solidly in the middie of the pack. 


The MT224 modems from Multi: Tech COMPOSITE VIEW: 
Systems did better than the Evercom 24/2 on 
RECEIVE ANSWER 


four lines and worse on tour others, but all of 
the differences are within +1 GB and could 
easily be the result of statistical fluctuation By 
contrast, the consistency of the OmniTel's 
good performance inspires faith in the results. 

In judging each modem, tt ts important to 
{ook at overalt performance instead of 
concentrating too much on the test lines 
where differences were greatest. For 
example, Hayes's external Smartmodem 2400 
turned in some of the worst results for EIA 1, 
yet the modem works acceptably on the real- 
world telephone network The point is that any 
one test line represents conditions that show 
up in only a smail percentage of actual phone 
falls. A modem that has problems with a 
particular tes! may still tunction adequetely tor 
most calls. 

The relatively small spread in overall 
performance, with results bunched fairly 








Relative Performance 
(Smartmodem 2400 = 100) 


closely on most of the test tines, means that 0— | 
performance should be a secondery ee SP | & 
consideration in choosing among these ay ex x a ? 
modems. You can sately narrow your choices ee RS ae “ 
by looking at features first and then choosing Rag on a | & 2 
the best-performing modem with the features = oe ss wii 
you want. < oe i 
> 

a eo Y a My 
* This product was not reviewed, but we are a a << 
reporting its test results for comparison. ss 


ENDS 
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Get ahandle 


Of) POWET- 


Introducing a new PS/2 with Micro Channel and 386 power. 


Now you can take the uncompromising power of a full-function 386™ Personal System/2° 
with you wherever you go, It’s the new IBM PS/2° Model P70 386 with Micro Channel” It lets 
you work in your client's office, your home or hotel room as effectively as you do in your 











own office. 
The Model P70 386 clocks in at 20MHz. so it’s the perfect apie for sales- 
0 need to run 


neople, engineers, insurance agents, accountants and power users 
bos, AIX™ and OS/2™ applications at high speed. Add to that its state-of-the-art 
plasma display and an optional Hartmann® carrying case, and you start to see 


how the Model P70386 is a powerful PS/2 that happens to be portable. 
Other features iodides )Mb or a 120 Mb fred disk Aue 
you can take all your data with you), a full-size keyboard (so it’s easy to use) 
and an optional internal modem (so you're always in touch). And like all Wiphaerd 
a PS/2s, the Model P70 386 has Micro C) to take full advantage of the 386 processor. 
To find out more about how the portable power of the PS/2 Model P70 386 with Micro Channel can help 
u and your business, contact your IBM Authorized Dealer or your IBM marketing representative. = 


To find the dealer nearest you call ] 800 IBM-2468, ext. 135. 


‘Hartmann is a registered trademark of Hartmann Luggage Company IGM, Personal System/2 and PS/2 are registered trademarks. and OS/2, AIX and Micro Channel 
are trademarks, of Intemationa’ Busmes Machines Corporabon 386 1s a trademark of trtel © IBM Corp. 1969 
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niTel modem has extended the range of the 
speaker-control commands, so our tests 
were only scratching the surface. It is 
doubtful that many communication pro- 
grams will know about this extension, so 
this added feature might cause a problem, 
albeit a small one, for some packages. 

Additionally, the ATM3 command, 
which silences the speaker during actual 
dialing but tums it on briefly when the con- 
nection is made, did not function properly. 
Neither of these idiosyncracies should 
cause problems with any communications 
functions of the modem, though they may 
affect what you hear when you dial a call. 

The Encore 2400PS performed well, 
and its MNP capabilities make it a champ 
when working under poor phone-line con- 
ditions. 


Practical Perlpherals 


PM2400 PS/2 


by Ross M. Greenberg 


With midrange features and a low-end 

price, the $299 PM2400 PS/2 performed 

very well in our AT command testing. 
Most of the other modems we tested ex- 


hibited problems with the AT command 
set that could create problems with com- 
munications software. The PM2400 PS/2 
had no such trouble. Though it failed to in- 
clude the ATF command (this command 
allows the modem to echo characters local- 
ly) in its repertoire, this command is so es- 
oteric, and is used so rarely, that it 
shouldn't be missed. 

The PM2400 PS/2 also fails to include 
the &T set of commands. These com- 
mands test, either through analog means or 
digitally, the operability of the modem lo- 
cally or in combination with a remote mo- 
dem. You'll miss this command only if the 
remote modem attempts to initiate such a 
test. We don’t consider the lack of this 
command set to be of any real importance, 
and it should not get in the way of your 
normal use of this modem. 

Built around the Rockwell 5310 chip 
set, the PM2400 PS/2 doesn't offer a 16- 
bit extension. 

As do the majority of its peers, it sup- 
ports the Bell 103 0 to 300-bps and 300- 
bps-only protocols, as well as the Bell 
212A and V.22 1,200-bps and V.22 bis 
2,400-bps protocols. The modem doesn’t 
offer self-tests, but it is set apart by its abil- 


What Should You Buy, Internal or External? 


by Bill Howard 
When you bought your first CP/M PC, 
an external 300-bit-per-second Hayes 
Smartmodem was a smart bet. The 
same modem could be hooked to Ap- 
ples, 1BMs, assorted Osbomes and 
Morrows, and even dumb terminals. 
The status lights told you how your 
communication session was faring. 
You could reach around back and ad- 
just the volume by turning a knob. It 
didn’t steal a slot from the computer. 
The brushed aluminum case looked 
heat sitting on the desk—yet another 
piece of hardware attesting to your ap- 
preciation of things technical (neater 
still if you tossed in another $200 for 
Hayes’ matching chronograph—hasic- 
ally a $200 clock). It’s pretty clear the 
PC is here to stay, so buying an internal 
modem dedicated to one computer bus 
isn't the act of faith in 1BM it once was. 
I’ve heard from several info center 
managers who prefer external modems 
because they don’t have to fieldstrip 
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their PCs when internal modems fail. 
But who's ever had a modem fail? Over 
time, most users come to realize that 
modems work just fine, and if the mo- 
dem doesn’t get through now because 
of line noise, it will 5 minutes from 
now. 

The evidence is mounting in favor of 
intemal modems: They're cheaper, 
your desk isn’t cluttered by the modem, 
and it doesn’t exacerbate your spaghetti 
tangle of wires (to which an external 
modem adds two: power and signal). 
You don't have to find two free spaces 
on your power strip for the power trans- 
former (which uses one outlet and typi- 
cally blocks a second). You don’t have 
to buy a serial cable. Hayes has never 
tried to bundle its (formerly execrable) 
Smartcom software with external mo- 
dems, only with the internals. And in- 
temal modems are less likely to be sto- 
len—or do you work in a company 
where nothing is ever pilfered? 

Now your info center has to stock 


ity to monitor the progress of calls. 

Installation of the PM2400 presented 
no problems; you simply plug and play and 
you're set to go. The documentation was 
adequate and indexed. Practical Peripher- 
als has included ProComm with the mo- 
dems, a wise decision on the company’s 
part. The shareware ProComm program is 
widely used and considered a good bar- 
gain, and considering the price of the mo- 
dem, the inclusion of superb software like 
ProComm is a pleasant surprise. 

Our testing showed the PM2400 to 


| 





PM2400 PS/2 

Practical Penpherals, 31245 La Baya Dr., 
Westlake Village, CA 91362; (818) 706-0333. 
Lisl Price: $299 

Requires: IBM PS/2 Model 50, 60, 70, or 80 or 


compabble 

In Short: With a good pace and average 
features, the PM2400 PS/2 1s distinguished by its 
lack of AT command set difficultes. 
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and order two kinds of intemal mo- 
dem—classic bus and PS/2—and some 
die-hard external-modem fans would 
bemoan the complexity of switching 
modems around, should the company 
change buses with the next order of 
PCs. But in truth, once an add-in card 
goes into your PC—whether it’s for 
memory, video, LAN, or communica- 
tions—it stays there for the life of the 
machine. 

So it all comes down to this: Do you 
need to watch the blinking red lights or 
not? I’d rather see the lights, but not 
enough to put up with the clutter and 
cost. Internal modems reflect the state 
of communications today—reliable 
enough that you can tuck the electronics 
away and know the job will get done. 

What should you buy? As Bill Mur- 
ray said in the summer-camp movie 
Meatballs, **\tjust doesn’t matter.”" 


Bill Howard is an executive editor of 
PC Magazine. 


Here's why: OmniKey puts the keys where stay. No sliding around as with other 
trained fingers expect to find them. The F keyboards! 
Keys are on the left—far easier to hit anAcoanaaas 
Control or Alt the way most people learned 
and hands down the most logical format. 
The ESC key is next to #1 on the top row: 
CTRL is next to A with SHIFT and ALT keys 
stacked below—just where they belong. 


OmniKey/102's Click/Tactile touch has been 
hailed as superior even to the IBM key- 
board. it's crisp, tactile and much less nolsy. 
Weighing in at about five pounds. the 
Omnikey/102 has a solid steel base and 
rubberized legs so It sits on your desk to 


Every month, thousands of keyboard 
users discard those mushy bargains that 
come with most systems—clones and big 
name brands as well— and buy OmniKey. 

Phone Northgate now...we'll 
—— have your OmniKey on its way 
In just a few days. 
OmniKey Is compatible 
with: Most PC. XT, AT and 
386 IBM Compatibles 
including Compaq, AST. 
Everex and most Zenith 
Models. IBM PS/2. Dell. 

ATET 6300 require 

adapters at extra cost. 













ACTUAL SIZE 


UNQUESTIONABLY THE BEST 
YOU'VE EVER SPENT FOR 
COMPUTER EQUIPMENT! 


NORTHGATE 
COMPUTER 
SYSTEMS, INC. 


13895 Industrial Park Blvd., Sue 110 
Plymouth Minnesota 55441 


Phone Toll Free 1-800-526-2446 


HOURS Mon-Fri gam-7pm Sat 9am-2pm CST 


Simply... 
the Finest! 
OMNIKEY/102 


an (compe ean son noee a ne) Omnikey/N02 ..is tha keyboard 
jorthgate keyboard, | won't buy it..on =| uae!” john 

a subjective 1-10 poinl scale of mush PC Magezme, mS: ied 
to well-dafined feedback, | would rate { 
tha Compaq keyboard as a 1, an IBM 


Ship my Omnikey/}02 
keyboard as an 8, and a Northgala Nes eine Omnis 


understand | ms 





Although most computers come 





102 keyboard as a 10” iti wish may return it Stata a 
equipped with some sort of keyboard. 4 
—Burton L Alperson u should replace tt immediately with s 
Andrew SeyboKTs Outlook 07 Northgata's OrniKey/102 {1 has the Compatibility Notes. Requires stan Computer 6rand & Type 


Professional Computing bes! leel, touch and layout ol any aa : 
keyboard we know, period most I@M standard computers and Ory. ivEM SHIPPING TOTAL 


“The leal of tha Omnikey/102 is as 
















( —Salty & Dantel Gretta compatible: OmniKey/102 $9900 | $ s 
close as you're going to get to tha Robb Northgate will accept COD and pur- mir Sa = 
1BM standard withoul having the real The Roe ret nee CscierGocltomictestt cr 101 $09 00/5 ils 
thing” onaid F. Witmett buyers for quantities totaling AT&T 6300 $124 00|$ $ 

= oer or greater For quantity prices pl Ser ss a LS 
Computing 12 function keys on the left whera our corporate headquarters 612 PS/2 Models | 
God intended them .revolutionary 553-0734 forea) $28.00 /$ 





“Run, scrambia, hustle, bustle, get and much needed. Better than any FAX orders to 612-553-1695 


Bee onto the phona and order this replacement keyboard duplicates the TOTAL OF ORQER 


eyboard. Don't settle for anything 7 “SHIPPING Allow 5 days for order 
less...(Northgate’a) new CTN02 res pore Peden sand tactic. tee aback processing before shipment There oF cunt enclosad $ 
' of the original IBM keyboard...A viabla atter shipments can be 
ieeae weaning alternative to (BM's own modat UPS Ground add $7 00 ea allow ge tomy Visa” MasterCard 
would not ue oar any ofher durabla, wall-designed, sensibla and 2-4 weeks for delivery Pe ea 
keyboard. Period, has just the right feel" _4 @ Overnight Air add $25 00 ea rai Apres 
neat noie paged @ Second Day Air add $12 00 ea sinus ot Cardholder 


éNerbgue are wetemnert 





My argnature authorizes a charge to my account 
° for the above merchandise prior to shipping to 
ad Pacts hoch initiate processing of my order } 


A re ee i a ee ee ee ee eee eee eee 


Digitizers 
18"x 24" 
thru 
9’x9’x9’ 


We'll cover your digitizer needs with twelve 
different active areas to choose from. From the 
GP-7 Grafbar Mark Il, (“Flexibie, Precise, and 
Elegant ...”, PC Magazine), all the way through 
the 60° x 72” GP-8, and of course the user 
adjustable active volume of the GP-§-3D. And 
you can digitize on any work surface. 


All our digitizers come compicte with R3-232 
Output format, power supply, two-way commun- 
ications, a stylus, optional one button and four 
button cursors, a five function menu, and are 
TBM-PC compatible. So no matter what your 
size requirements are, we've got you covered; 
(at iow cost too!). 


OEM versions available. Directly supported by 

AutoCAD, DesignCAD, Generic CADD, CAD- 

VANCE, CADKEY, Microsoft Windows, etc. 

Dealer inquiries invited. 

For more information contact: 

Skip Cleveland (203) 386-9978 

CIRCLE 365 ON READER SERVICE CARD 
SCIENCE 
ACCESSORIES 
CORPORATION 

200 Watson Boulevard, P10. Box857 » Stratford, CT 06497 
(203) 388-9078 * Telex 964300 + FAX (203) 381-0270 








work well with Crosstalk XVI, Smartcom 
Hf, Smartcom Ill, Relay Gold, and Lotus 
Express. Its command set is closest to that 
of the Hayes 2400PS. 

Solid performance in our AT command 
tests and low price make Practical Peri- 
pherals’ PM2400 PS/2 a good buy. 


VEN-TELINC. 


Ven-Tel MCM-24 


by Ross M. Greenberg 


Also known as the Internal Modem 24/2, 
the Ven-Tel MCM-24 is a midrange- 
Priced modem with average features. Only 
its support of MNP error correction sets it 
apart from most of the pack. 

The MCM-24 performed well on our 
AT command tests. Some of this unit’s 
commands operate differently than those 
of modems such as the Hayes 2400; for ex- 
ample, the ATO] command, which allows 
you to ‘‘retrain’’ the two connected mo- 
dems, is implemented differently because 
of one of the MCM-24’s special testing 
modes—but the end result is the same. 

The manual for the Ven-Tel modem is 
good. It goes to considerable length in ex- 
plaining how to set up parameters with 
some comm packages. This information 
was helpful in getting the modem to work 
properly with such notoriously finicky 
programs as Smartcom II and Crosstalk 
XVI (which can be purchased with the 
MCM-24 for an additional $100), and 
even with programs such as ProComm and 
PC-Talk4. Newcomers to modem com- 


FACT FILE 





Ven-Tel MCM-24 

Ven-Tel Inc., 2121 Zanker Rd., San Jose, CA 
95131; (408) 436-7400, (800) 536-5121. 

List Price: $399; with Crosstalk XVI, $499: MCM- 
24E, $499, MCM-24E with Crosstalk XVi, $599. 
Requires: IBM PS/2 Model 50, 60, 70, or 80 or 
compatible 

in Short: With a midrange price and all the usual 
features, the Ven-Tel MCM-24 is distinguished by 
its good manual and support of MNP. 
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UH EDITOR'S CHOICE 
[nein © Encore 2400PS 


OmniTel’s Encore 2400PS is the 
clear winner among Micro Channel 
modems. At $399 for the non- MNP 
version, its price is on the low side of 
average, but its results on PC Labs 
tests put the Encore 2400PS ahead of 
the pack on performance. 

The modem also scores well on 
features. The $100-extra support for 
MNP Classes 1 through 5 is a 
noteworthy plus, as is the inclusion 
of ProComm. The only negative we 
found is that the modem won’t obey 
speaker-contro! commands exactly 
the way that some programs may ex- 

pect—a decidedly minor issue. For 
Te PC ant eeteaer nets 
Encore 2400PS will be the modem of 
choice. 





munication will appreciate the step-by- 
step instructions provided for setting up the 
modem and configuring it to work with 
these communication programs. The Ven- 
Tel MCM-24 worked well with all the 
communication programs with which we 
tested it. 

Like three of its peers, the Ven-Tel mo- 
dem allows for only one user profile to be 
stored, via the AT& W command in its on- 
board memory. Although most communi- 
cation programs allow you to store this in- 
formation in software, this lack could 
conceivably create some compatibility 
problems, since it doesn’t match what 
Hayes offers. 

If you were thinking of using the Ven- 
Tel modem for leased phone lines, forget 
it. The MCM-24 doesn’t support them. 

The Ven-Tel MCM-24 lacks the ability 
to control the volume on the PS/2’s speak- 
er. While most modems control the speak- 
er through software using the ATL set of 
commands, the Ven-Tel doesn't, so 
you’re stuck with a speaker volume some- 
where between low and medium. 

If your modem needs are ordinary, the 
Ven-Tel should work well, but you am 
do better for the money. 


Ross M. Greenberg is a frequent contribu- 
tor to PC Magazine and an online addict, 
using modems for about SO percent of his 
waking day. He also writes communica- 
tion programs. M. David Stone is a con- 
tributing editor of PC Magazine, with a 
special interest in communications. 


Gemini Offers the Widest Selection of PC Software from $1.25! 





Why buy at PD and Shareware from Gemini? Quite simply, we have the 
largest lon, the fastest delivery and the lowest pricing policy. Wealso 
have our own In-house disk duplicating piant and are abie to bring you the 
latest material fast! 





Business & Accounting 
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PE-Lotie 2.41 GE1S2 Latest versa at this popular and el -embacng package tor use arf wpricirde oto game 





We guarentee the readability of all our disks, and ofier a courteous and 

efficient telephone sales desk—cali us now toll free—we are waiting to serve 

purscttware need ! Please note also that all our software is available in the 
isk jormat! 





Graphics 

PC-Rey Drew GA 101 (4 dais} Now wersian 35.3 wn Pyperdcaw’ of Pus magical dramog/ert program win khoral & demos 
SINCOA GA102 «= Aun CGA progs wih Harcutes Spe cats: 

Fingerpaint GA103 «= Her ar CGA painting program—<unee but foctive 

Animator GA 105 Couste umated praptics on your PC for a varity of isos, 

‘DANCADIG GR 108 2 dleks) Ihe dest hee is lor 3-0 wiretame wilh ai! concevable options 

feonvert GA107 = Transter graptac icons rorip Prnuthtantec PrinShap, MacParnt, BLOAD ant others 

Printshog Graphics GA 108 = Jadkionat Noveries, ever 200 ackttional prcs—neads ProtShog 

Printmaster Graphics, GA 103 «| Jaina! Aanes for Prowawter 

Printehop Grapiies I GA11% = Anoer 500+ wages for te PrtShop pregran 

‘Priatmacter Graphics @ GA 112 (2 chat) Another S00+ araages tor Pridagtor 

‘Vetura Clip Art GA113 — (S dleks) Ontcetueuneas subjects for Ventura Publeshor 

Mogedraw 1.3£0A GA117 © Crate scons and animation sequences tor CGAEGA, wi Bier sourci peneratsa! 

‘Veeture Pubtiaher Tutor GA 118 Disk packed wit) uides and msiructen tor VP—recommended br af 30s 

WPAPMUPES Clip Art GA 1G «(17 sks) Der absokuie magi) of art tor Pagemaner anct WordPertect 5.0 in POG loreal, 69 300 apy ras 
Eo 
Lincomatic Banmar UT 105 Design and print these large Daneers—hundredts of wanes af here anit work! 

Lover Utilities UT 108 An assorinen of utfties and tents tor you Lit aner owners—graa! eaiue 

DOS Tutorial UT 107 Ataster DOS with fois able mentor 

Baten Fite Tutorial UT 109 Learn and ution bait ( bat} Me processing. Time saving arnt vary usetl 

DOS Tips UT 110 (2dsks) Atvanced 00S torial 

‘Side Writer UT 111 Prat sxfmaays on your printer—inchues source cog 

Ee-Cogy-Lite (UT 120 GREAT Nappy duplicstor—SUPERE PROFESSIONAL unity tor mess copying-—rencts disk tr mene 
Max-Mace UT 121 Flenbie menu system tar both Daenner and advanced —extersna options inc. LAN 

Oeskutll UT 122A prod decking with ait the reat woth! haakuaes, karan clog up memory with teas you aor user 


Security AM NAC ee 
Security GH101 — Bombsrad. Chiba, prewar, enerytenn afc (10 utils) ps Trojan Moras Astiegs 
Ungretoct GH102 Mate persone copes of protected sotteare 

Unprotect SH109 (2 deks) More nays to copy 





Unpretect IM SH104 ——_Unprotec’ Sofguand pratechan 

Programming 

“C" Tutor PA 101 (2 seats) Complete °C” hutey wth eamnples ready to comprle—very gond ent conpretensve 
Chem PR 102 Full tured, user-supported 8086 assembler wt fh tutor—get a move ont 

P-Code Pareal Compiler PA 103 Tite Pascal P-Coue compiler wolten as on extend sutteet of Pascal 

Rania Program Generator PA 105 Writrprograms born menuss'—Good for seat bonnes database hype applications 

wise Army Katte PR 108 Mya write m BASIC, youll LOVE these hole—recommen ded 

‘Tort Pascat Tutor PA 107 Lawn how to use tes greet devercaman! package—recommended 

“C" Complter PR 108 (2 clits) Complot: proyamming snvivonmnent-—eource, compiler samples okt. —really great value here 
Group PR 108 (2 chek) A somnie prapincs prograreneng pamuto-tenguage 

Oprag 1.39 PA 112 First class dfiase system generator and documereatton sysier am University Research inc 
Porvenei Apt 1.2 PA 113 Auenancal contre! prograrmmeng language ter engineering, design and cating 
























































a Marketing, Incorporated 
P.0. Box 640, Duvall, WA 96019-0640 





Refer \o price table at left to calculate cos! per disk (note some programs 
comprise mullipte disks). Shipping and handling please add $3 per 
order COD welcome, additional $3.50, Foreign orders additional $4 air 
mail US lunds only please, drawn on US bank. Canada, $4 s/h total 

WA residents please add 8.1% sales tax. We ship by UPS and US Mail 
depending on weight. UPS blue available lor rush orders a! extra charge. 
For 3.5" disks please add $1 per disk. Allow 10 days for check clearance, 
All disks warranted readable No returns without prior approval number, 
‘Our sales hours are Mon-Fri 6 00 am to 7.00 pm, Sat 9.00 am to 5.00 pm, 
PST Amachine will be available at all other times—please leave your 
name and number and we'll call you back, 


‘Sorte of cur sks are “Suarmeare” The sharenare concep! provides a means to try a program belore you buy 1h Most canes, Me prograns are 
Complete working versions however Registration wilt Bw auther of fhe program tor a norninal tee cin provide enhancements such a5 printed 
manuals. support, and provisaen of upaales. Gerrard strongly recommend thal users moster wih authors in order thal this mcrudibe resrteting 
‘oancapt may flourish. and anthors receive tar meward for thir alors. The ganarel starwand ol shareware lodsy mulches or excands tat ol 
Commerce! sofwert We meres he reght to change tre versions of sofware Met we cay according le axdhors updates. Tha way ren Met 
umber ol drs per program may occassorafy vary Aulnom—gheane heap sending us your updates and submessions on a regular taut? 


Call NOW to be placed on our free catalogue mailing list! 
Toll Free 24-Hour Orders Only 


1-800-346-0139 GD 


Other Inquiries & Foreign Orders: (206) 788-4295 Fax: (206) 788-0717 


Gemini Shareware of Bellevue 
12404 SE. 38th St, Suite A 

Bellevue, WA 96006 

(206) 746-7671 

Undemeath the Factoria Square Sign! 

Mall Ordars to: P.O. Onx 640, Duvall, WA 90019-0640 





























Retail Outlet 
Now Open! 





CIRCLE 343 ON READER SERVICE CARD 


WE HAVE WAYS 
TO MAKE YOU SCREAM. 





' 
First take an Intel* Math CoProcessor. (Any of the 11 will do.) 
Apply with slow, firm, steady pressure into the appropriate 
socket in every IBM* or compatible PC. 


Then sit back and enjoy as over 160 database, spreadsheet, 
CAD or business graphics programs scream through functions 
rcof Intel Corporation IBM is a registered trademark of International Business Machines Corporation Intel Bulletin Board Service 504 G45 


Intel Corporation: Intel ma registered trademark of Ini 6275 (madem parameters 








up to 500%" faster. For more information, contact your local 








dealer. Or call (800) 538-3373 for “Intel Math CoProcessor 
Technotes? a collection of benchmarks 

and software lists. And end the torture of intel 
slow softw: are. 
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Our Printer Sharing Unit 
Does Networking! 


An integrated Solution 

Take our Master Switch ™ , a sophisticated 
sharing device, combine it with MasterNet™ 
networking software for PCs, and you've 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely. Installation 
and operation is very simple. 

Versatile 

Or you can use the Master Switch to 

link any computer or peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. Its 
buffer is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 


PO. Box 742571 


MasterLink™ utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its memory-resident 
access to the commands and menus. 
Other Products 

We have a full fine of connectivity solutions. 
If you just want printer sharing, we've got 





Oy 
(ROSE 
Give a Rose to your computer 
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it. We also have automatic switches, code- 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
line drivers, and other products. 
Commitment to Excellence 

At Rose Electronics, we're not satisfied 
until you're satisfied. That's why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 


Call now for literature or 
more information. 


(800) 333-9343 





e Houston, Texas 77274 @ Tel (713) 933-7673 @ FAX (713) 933-0044 © Telex 4948886 
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BUILDING WORKGROUP SOLUTIONS 


Data Switches 





Inexpensive and 


versatile, data switches 
serve as LAN alternatives 
that require nothing more 
than a serial interface. 


A Low-Cost 
LAN Alternative 


by Frank J. Derfler, Jr. 


As reliable and easy to use as atelephone, the data switch 
is a data- and peripheral-sharing facilitator that seems 
primitive when compared with even low-cost LANs. 
Nonetheless, data switches are increasingly being recog- 
nized as an efficient way to make flexible connections. 

In our review of low-cost LANs in the March 28, 
1989, issue of PC Magazine, we briefly described data 
switches. They are external boxes that work like tele- 
phone hubs; through them, PCs make connections with 
each other and with extemal devices such as modems and 
printers over standard serial links, Although data switch- 
es might seem low-tech in comparison with full-scale 
media-sharing LANs like Novell's NetWare, the fact that 
a growing number of companies sell them shows that 
data switches are beginning to be taken seriously as a 
simple and effective way to interconnect small groups of 
PCs and printers. 

Media-sharing LANs, as the name implies, simulta- 
neously carry messages, in the form of packets or tokens, 
from multiple stations over a high-speed cable. Because 
the cable system moves data 5 to 15 times faster than a 
PC can accept it, network designers have enough head- 
room to create clegant operating systems that fool DOS 
into thinking distant disk drives and printers are really on 
the local computer. This lets DOS applications use the 
network, but the special interface cards and sophisticated 
software these systems require also make them costly and 
challenging to install and maintain. 
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ASTUDY IN SIMPLICITY 

By contrast, data switches are attractively 
cheap and simple. They cost a little more 
than $100 per workstation, compared with 
about $350 per station for the low-cost 
LANs in our earlier review and about 
twice that for a full-featured media-sharing 
LAN. While data switches are most suit- 
able for small networks (most handle from 
8 to 24 connections), with the proper soft- 
ware you can chain them together to form 
networks of hundreds or even thousands of 
nodes. And because they use standard seri- 
al connections, you can integrate a wide 
variety of different types of computers into 
a single network, from PCs, laptops, and 
Macintoshes to minicomputers and main- 
frames. 

The trade-off is in speed and power. 
Most data switches are limited to a speed 
of 19,200 bits per second, well below the 
10 megabits per second supported by Eth- 
emet, and they require a dedicated cable to 
each workstation. Moreover, they cannot 
manage simultaneous accesses to the same 
data file, so you can’t run complex mul- 
tiuser databases on PCs linked through a 
data switch. But for the basic tasks of 
printer sharing and exchanging files, the 
capabilities of a data switch are quite ade- 
quate. 

In fact, if you have a minicomputer, 
you can even get around these limitations 
by running your accounting, inventory, 
and other multiuser systems on the large 
system, using the data switch to give your 
PCs access to it as terminals. This architec- 
ture offers good performance at a cost 
comparable to a multiuser LAN system, 
but without the latter’s complexity. And as 
a bonus, you'll get the full security and 
data management features of the minicom- 
puter operating system. 


UNDER THE HOOD 

From the outside, a data switch is just a 
box, ranging from the size of a clothbound 
novel to that of an AT-compatible PC. In- 
side, you’ ll find a number of ports—asual- 
ly between 8 and 24, though the Commix 
32 from Infotron Systems Corp. can take 
up to 32 ports and the INC-64 Intelligent 
Network Controller from Westem Tele- 
matic can handle as many as 64. A dedicat- 
ed microprocessor handles the port control 
and switching tasks, giving the switch 
enough processing power to handle the 
traffic of all the ports at once. You connect 
the switch to the workstations and other 
devices using dedicated serial cables. You 
do not need to install a special interface 
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card in your workstations, as most PCs to- 
day come equipped with at least one serial 


port. 

A data switch is equally straightforward 
in its operation. When it’s running, the 
switch constantly listens for commands 
from the workstations. When a worksta- 
tion signals the switch for a connection to 
another port, the switch makes the link and 
then leaves it alone until the workstation 
receives a signal to disconnect. This lets 
the workstations use modems or printers as 
if they were local devices. 

If you make a link between worksta- 
tions, the two machines can exchange files 
over the wire using the appropriate com- 


Data switches are 
cheap and simpie. And 
because they use 
standard serial 
connections, you can 
integrate a variety of 
computers intoa 


single network. 


munications software. And if the other 
port is connected to a minicomputer, the 
workstation can load terminal-emulation 
software and sign on to the remote system. 
In all cases, the data switch is transparent 
once it’s connected. 


VARIATIONS ON A THEME 

The data switches on the market offer sev- 
eral elaborations on this basic scenario. 
For print buffering, most of the switches 
we reviewed come with a substantial 
amount of RAM installed—often as much 
as 4MB. A number of them support paral- 
lel ports, allowing easy connection to par- 
allel printers, and handle the serial-to- 
parallel conversions automatically. Oth- 
ers, such as the Alternet from Equinox 
Systems, let you use parallel printers at- 
tached to remote workstations. If the 
switch does not support parallel ports, you 
can connect your parallel printers through 


an extemal serial-to-parallel converter. 

Many switches can run their serial links 
faster than 19,200 bps, the maximum 
speed allowed within the RS-232C specifi- 
cation, but this extra speed makes the cable 
more susceptible to electrical interference. 
Some even support RS-422 serial connec- 
tions, which can mun reliably over longer 
distances than the RS-232 links and allow 
speeds of up to 38,400 bps. In either case, 
most can translate between serial devices 
running at different baud rates, letting you 
use high-speed links to your workstations 
without having to downshift when con- 
necting to slower serial printers and mo- 
dems. 

If your switch supports parallel ports, 
you can often configure it for input from a 
workstation as well as for output from a 
printer. This makes for a very high-speed 
link, though you're limited by the 15-foot 
length of the average parallel printer cable. 
But since the parallel ports on data switch- 
es and most PCs are not bidirectional, this 
arrangement is not practical for two-way 
data exchange. 


INSTALLATION AIDS 

If you've ever installed a modem or a serial 
printer, you know that the so-called ‘‘sim- 
ple”’ and ‘‘standard” RS-232 interface is, 
in fact, neither of these. Since designers of 
equipment and software can implement 
the RS-232 wiring scheme in many differ- 
ent ways, variations in the configurations 
of the wires that send and receive data and 
the presence or absence of various status 
signals often conspire to make successful 
communications very difficult. For this 
reason, the physical wiring of the network 
is usually the hardest part of installing a 
data switch. The ability of the 1082 Main- 
Street from Newbridge Networks to sense 
the configuration of the cable and adapt to 
it is a significant help. 

Fortunately, the cabling itself is not 
much of a problem with these serial net- 
works. Often, you can use twisted-pair 
telephone wiring already in the walls to 
connect your workstations with the switch, 
provided that the wire doesn’t run more 
than a few hundred feet. If you can’t use 
the wiring in your walls, almost all of the 
data switches in our review let you use 
telephone-type wiring with small RJ-11 or 
RJ-45 telephone-type connectors. 

If your installation requires all eight 
wires for full hardware handshaking, you 
can use unobtrusive serial cables that are 
easy to install under carpet, through a false 
ceiling, or around wallboard. Small con- 


LAN’s Best Friend 


Dependable UPS systems from American Power Conversion 
support the UPS monitoring functions of: ©°™@i~ 
 Novell’s Advanced and SFT NetWare 2.1 
§£3-Com’s 3S/400 server 


Banyan Vines 
* EDITOR'S CHOICE 9:15/86 


































Here’s the American Power Conversion Advantage 


# Systems allow automatic, secure network shutdown during extended power outages. 
No supervisor intervention is required. 
£\deal for file servers which are sometimes unattended or attended by untrained personnel. 
£ Complete power protection from blackouts, brownouts, sags, noise, and surges. 
£ The largest selection of optional UPS interface kits in the industry, iin kits for 3-Com, 
(a0) (AT and PS/2), Banyan (VINES and DTS), SCO XENIX, Convergent (SPC), Prime 
50). 


A broad range of UPS products covers all networking requirements: 

110SE —- Miniature UPS for Macintosh SE or PLUS 

330XT Low cost UPS protection for network workstations 

450AT For Compaq 386, MAC II, and CAD workstations 

520ES° For NetWare, VINES, and 3-COM file servers 

800RT° For large file servers with multiple hard drives 

4200VX* For multiple PC’s or very long backup power duration 
*These models provide interface for use with optional interface kits. 

International models available. Inquire about our UPS applications handbook. 


American Power Conversion 


350 Columbia Street £ PO. Box 3723 # Peace Dale, Rl 02883 # Tel (401) 789-5735 f Telex 362636 & FAX (401) 789-3710 
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Minicomputer 


Print job 


Data switches give users the ability to 
inexpensively link dissimilar computers, 
allowing them to share resources. At a 
typical cost of slightly over $100 per 
connection, a good data switch can 
connect PCs, Macintoshes, laptops, and 
minicomputers running compatibie 
communications software. The linked 


verter boxes are available to link the DB- 
25 or DB-9 connectors on your PCs to 
modular telephone plugs. 

Once the switch has been wired in, you 
use the configuration program supplied by 
the switch vendor to set it up. The program 
tells the switch which devices are attached 
to which ports and sets the speed and other 
communications parameters for each one. 
Once configured, the information is held 
in battery-backed RAM, so it will be safe 
for a time even if you should tum the 
switch off. 

If the data switch has a security system, 
you'll also set this up. Though data switch 
systems are often nin without passwords, 
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DATA SWITCHES 
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Modem 3 


ae 


Attached to VAX 1 


computers can transfer files. transmit 
e-mail, and share devices tike printers and 
modems by using serial and paraliel ports 
on a first-come-first-served basis. 


in this diagram, the data switch is 
programmed so that a Macintosh remotely 
controls a PC on a LAN, a laptop runs a 


almost all the switches we reviewed can be 
programmed to ask for an entry password, 
and some can password-protect specific 
resources such as modems connected to 
long-distance lines. 

For even easier use, you can often set 
up ‘‘hunt groups”’ that let users select the 
first available port among several ports at- 
tached to identical devices. For example, 
you might connect 4 ports of a 32-port 
switch to 9,600-bps V.32 modems. When 
a user requested a V.32 modem, the switch 
would then find the first open V.32 port. 
Hunt groups are also an excellent way to 
control contention for a few expensive 
minicomputer ports. 


<< Printer 2 





DBMS program on a DEC VAX. another 
VAX port connects to a modem, and two 
PCs dump pnnt jobs to the pnnt queue 
buffer in the switch. A hunt group would 
allow any of the computers to make use of 
whichever of the three modems happened 
to be available. Ali of these activites are 
controlled with simple menu programs. 


CONTROL SOFTWARE 

Once you've set up the switch, you can 
control it through software. Most switches 
come with memory-resident utilities that 
let users make port connections and con- 
trol their print jobs through menus. In 
many cases, these programs can read the 
configuration information from the switch 
so that users can connect to printers or oth- 
er workstations without having to know 
the port number or the other technical de- 
tails of the connection. But if you prefer to 
set up batch files to control the connec- 
tions, all of the switches will respond to 
commands sent to the ports or embedded 
in print jobs. 


Funk Software continues 
to forge Sideways. 


Let Sideways take your printouts to new widths. 
Each day, more people turn to Sideways’ for printouts of nearly 


"oN everything that's too wide for a printer. No wonder. 
y » Nothing's as fast or easy. And nothing makes great-looking one- 
yr 7. piece printouts that go on this wide. So you get spreadsheets that 
y es really spread out. Pert charts that peer far into the future. All kinds 
: — of extra-wide printouts without staples, glue or tape. And the newest 











Sideways makes even shorter work of those wide 1-2-3° printouts. 


New Sideways version 3.2 runs right inside 1-2-3. 


am Sideways now works as a full-fledged add-in to 1-2-3 release 2. As 
well as Symphony’ So the instant you're done creating your spread- 
sheet, you're ready to print with Sideways. Right from 
your Lotus session. Just select Sideways from your 

Lotus menu, highlight a range and print. 

Mix bold, underlined and italic type, all on the 
same page. Print through or skip over perforations. 
Add borders, change page size, adjust margins any 
way you like. And do it all from Sideways menus 
that look and act just like Lotus itself. 
Sideways leaves no text un-turned. 

Spreadsheets, databases, word processors, project planners. 
Sideways is the right way to print with all your software. 

Choose from nine different typestyles from “minuscule” to 
“mammoth.” Print bold, underlined or expanded—whatever your 
software can create. 

New Sideways Version 3.2 for the IBM® PC and all popular dot 
matrix printers, as well as the LaserJet Pius/Series II. Available at 
software dealers nationwide, or directly from Funk Software with 
your check, Visa or MasterCard. 

More than ever, Sideways is the only way to go. 


Special Upgrade Offer! 
Just send us your current Sideways program disk FT 


along with $20. We'll send you new Sideways ver- 
sion 3.2 right away. WARE 


1 SIDEWIAS  y 


U Please send me _____ copies of new Sideways version 3.2 al $69.95 each. 
O Please send me a Sideways version 3.2 upgrade kil for $20. 





CAS Srey Soot Sati? 
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ee 











My current Sideways program disk is enclosed. 
O My check is enclosed. Charge my © Visa () MasterCard | 
Account number 0p date. 
I... l 
Los | 
Address 
> ae ee ae | 
To order call 1-800-822-3865, Ext. 115 
| (617-497-6339 in MA) | 


New Sideways version 3.2 works with aff releases of 1-2-3 as well as other software. Add-in 
l capability requires 1-2-3 release 2 or Symphony. 
a 


Funk Software, 222 Third Street, Cambridge, MA 02142 
© 1988 Funk Software. The Worksheel Utilities is a trademark of Funk Software. 
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THOM O'CONNOR, 


Once the connection has been made, 
printing is a simple matter. Nearly all pro- 
grams that drive printers have parallel and 
serial port options, and your software 
won't care if the printer is in the next room 
or the next building. Most data switches 
dynamically allocate the memory in their 
print buffers as needed, and some offer 
software that spools jobs to a user’s own 
hard disk or to the hard disk on a remote 
workstation. 


MOVING FILES 
Some of the switches we reviewed come 
with software that lets you transfer files 
from workstation to workstation in back- 
ground mode. This is a desirable feature 
because it allows you to send files without 
disturbing the recipient. Sometimes, you 
even get e-mail and terminal-emulation 
software thrown into the bargain. 

But these functions don’t require spe- 
cial programs. You can always make your 
connections through the switch using the 


Most switches come 
with control software: 
memory-resident 
utilities that let 
users make port 
connections and 
control their print 
jobs through menus. 


menu program or batch files, then load a 
communications program or a high-speed 
file transfer program such as Lap-Link or 
The Brooklyn Bridge to do this work. Sim- 
ilarly, you may prefer a full-fledged third- 
party electronic mail system to the rather 
limited versions that come with the data 
switches. 

The most sophisticated switches, such 
as the NetCommander NC 16 from Digital 
Products and the Master Switch (N Series) 
from Rose Electronics, offer true network- 
ing software as an option. These programs 
support virtual drives just like media-shar- 
ing network operating systems, making 
file transfers much simpler. You simply 
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assign a drive letter to the remote worksta- 
tion disk, then use the DOS COPY com- 
mand to transfer the file over. 

Though they'll never replace the true 
media-sharing LANs, data switches are 
hard to beat for many connectivity duties. 
Their low prices and their versatility make 
them attractive alternatives to large instal- 
lations; for a small office, a data switch 
may be all you need. The advanced fea- 
tures of today’s models go a long way to- 
ward disarming the often-frustrating prob- 
lems of serial connections. 


Frank J. Derfler, Jr. is workgroup systems 
editor of PC LAN Labs. 


APPLIED CREATIVE 
TECHNOLOGY INC. 


Systemizer Plus 
by Randol Tigrett 


Applied Creative Technology offers a data 
switch with a different twist. In its Syste- 
mizer Plus system, each PC or serial de- 
vice has a separate local control unit, with 
all of the units connecting to form a kind of 
distributed data switch. In theory, this de- 
sign is more reliable than a centralized 
switch because there is no single point of 
failure. But the Systemizer Plus’s flexibili- 
ty comes at a price —$399 per port, a steep 
sum when compared with centralized data 
switches, which can cost as little as a quar- 
ter of that. 

Each Systemizer Plus unit looks much 
like the cable adapter box on top of your 
television set, with 14 pressure-sensitive 
keys on the front of the case and lights that 
you can use to monitor network activity. 
You can configure the input and output 
ports (all of which have female DB-25 
connectors) as either parallel or serial. 
Each unit comes with 64K of RAM for 
buffering print jobs and saving e-mail mes- 
sages; you can increase the RAM to IMB. 
The memory expansion board comes with 
no RAM but uses standard 256-kilobit or 
1-megabit chips. The chips are available 
from the vendor. Applied Creative Tech- 
nology also offers a 1-year factory warran- 
ty and provides free technical support to 
end users, though it doesn’t have a toll-free 
line. 

The system uses a simple and flexible 
wiring scheme. Each unit has an RJ-11 


modular telephone jack, and you use ordi- 
nary T-connectors to form a kind of net- 
work backbone, daisy chaining the switch- 
es from device to device. You can attach a 
total of 31 devices, provided that no two of 
the devices are more than 1,200 feet apart. 

The network normally runs at a maxi- 
mum speed of 19,200 bits per second. 
However, a ‘‘double-speed’’ function of- 
fered through an optional program called 
ACTFast allows it to communicate at up to 
38,400 bps. At this rate, the Systemizer 
Plus tured in a respectable performance, 
but you can only use the ACT Fast program 
if the network cables are less than 350 feet 
long. 


FRONT PANEL CONFIGURATION 

You don’t use software to configure these 
switches. You assign a unique node ID to 
each box by setting a DIP switch, and you 
set the serial input/output parameters as 
well as the size of the e-mail buffer by us- 
ing the keys on the front panel. 

A useful configuration option is the 
ability to program a port to connect to an- 
other port when powered up. Thus, for ex- 
ample, if several people share a single la- 
ser printer, you could set up their 
Systemizer boxes to connect to that port 
automatically, avoiding any need to select 
that printer manually or to program a batch 
file to do it. You can set up hunt groups in 
the switches, as well as programming the 
switches to translate character strings into 
commands, a powerful feature for control- 
ling printers and other devices that may not 
be supported directly by your software. 





Applied Creative Technology's Systemizer 
Plus system requires each PC and serial 
device to have a separate local control unit. 
At $399 each, the units make the switch cost 
much more per port than its peers. 


If you think all 
ETHERNETS 





are created equal... 


think again... 





G/ Ethernet 8-bit 
PC adapter 


G/ Ethernet 16-bit 
AT adapter 





hree high performance Ethernet adapters 
for NetWare that strictly comply with the 

IEEE 802.3 networking standard. So you 

get both the highest performing LAN* 

and the Ethernet standard. 4 

Gateway’s G/Ethernet is available 4 
today in 8-bit PC, 16-bit AT, and Micro 
Channel Architecture versions. Whether 
you have IBM PCs, XTs, ATs, any of the 
PS/2s, or compatibles, you can connect 
them together with G/Ethernet adapters in 
any combination to build the fastest Ethernet 
LAN possible. 

G/Ethernet features special communications 
and queueing software to maximize your data 
access. It also has four times the on-board memory 
compared to most other Ethernets. So heavy data 
traffic, like spreadsheet or database applications 
between PCs on the LAN, won't slow you down. 








G/Ethernet Micro Channel adapter 


Gateway also offers NetWare, as well as a full line 
of Ethernet accessories. You get the complete 
Ethernet LAN solution from a single source. 
And best of all, when you choose Gateway’s 
: G/Ethernet, you get the product 
™~» quality, reliability, and technical support 


> that have made us one of the leading net- 


working companies, year in and year out. 


*Call today to get your FREE copy of the 
G/Ethernet performance benchmark report. 


1-800-367-6555 
(714) 553-1555 in California 
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Oateway 


@ communications, inc. 
2941 Alton Ave @ Irvine, CA 92714 


G/Ethernet is a trademark of Gateway Communications, Inc Alt other trademarks are of ther 
respective manufacturers. Copynght © 1988, Gateway Communications, Inc All nghts reserved 





25 Cartridges... 


The reasons for buying 25 Cartridges in 
One!™ continue to stack up! After all, why buy 
25 separate cartridges when you only need one? 

With 103 fonts from 25 different cartridges, 
there's a perfect font for each of your business 
applications. Distinguish professional correspon- 
dence, enhance newsletters with sharp, exciting 





PACIFIC 


OATA PROOUCTS 
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AFS and 25 Cartridges in One! are trademarks of Pacific Data Products, Inc The 
Packard orp. ® WordPerfect®, WordPerfect Corp » Microsoft W. 
Tate Corp « XyWrite™, XYQUEST, Inc. « Q&A™, Symant 


following are 
1B, Windows", 


Corp © Copynght 1989 Paafic Data Products, Inc. 


or 1 Cartridge 


fonts or print full spreadsheets with Pacific Data's 
concise 4.8 point AFS typeface. 

Whatever your use, Pacific Data's high quality 
fonts will give your output the polished look of type- 
set documents, And, you can use 25 Cartridges in 
One!™ with your favorite software packages because 
we've included printer drivers, free of charge, for: 
WordPerfect®, Microsoft Word®, 
WordStar 5.0®, Windows®, PageMaker®, 
Excel®, MultiMate®, XyWrite™, and 
Q&A™ to name just a few. 

25 Cartridges in One!™ stands alone 
with its 103 high quality fonts. It's the sin- 
gle cartridge solution for your laser printer! 


You can purchase 25 Cartridges in One!™ 
from your local dealer or cail Pacific Data 
Products for the dealer nearest you. 


6404 Nancy Ridge Dr. 

San Diego, California 92121 
(619) 552-0880 

Fax (619) 552-0889 


trademarks of their respective nies. Laserjet Series: 


tered and tnegieticed pombe i] LA 
xcel®, Microsoft Corp. « PageMaker™, Aldus Corp * MultsMate Advantage I1®: Ashton- 


SPEEDY FILE TRANSFERS 

The SysPlus software that comes standard 
with the Systemizer Plus includes both e- 
mail and file transfer functions, ACTMail 
uses a WordStar-like text editor to create 
messages that can be sent to any PC on the 
network. The messages are straightfor- 
ward ASCII text files with a date and time 
stamp—you cannot attach binary files to 
them. 

ACTLink, the file transfer program, 
looks much like Lap-Link or The Brooklyn 
Bridge but includes a security scheme that 
allows password protection down to the 
file level. 

But the Systemizer Plus may be of the 
greatest interest to those with plotters, la- 
ser printers, or other devices that use the 
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Systemizer Pius 

Applied Creative Technology Inc., 8333 Douglas 
Ave, #700, Dallas, TX 75225; (800) 433-5373 
List Price: Systemizer Plus with SysPius 
software, $399, Memory expansion board (0K 
RAM), $59; ACT Fast, $69 95 

Requires: PC with DOS 2.0 or later to run utlity 
software. 

In Short: A unique distnbuled system, the 
Systemizer Pius offers high technology al a high 
pnce File transfers are fast and efficent, and the 
diagnostics are exceliemt The bidirectional HPGL 


support will be of special interest to users working 
with CAD/CAM installabons and other such 
plotters 
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HPGL (Hewlett-Packard Graphics Lan- 
guage) standard. Unlike many switches, 
which expect printers only to receive infor- 
mation, the Systemizer Plus supports 
HPGL’s ability to send messages back to 
the workstation with such information as 
the size of the paper that is loaded. Since 
AutoCAD and other packages that use plot- 
ters often depend on this feature, it may be 
a must for your installation, as plot jobs 
from multiple network stations may not 
spool up properly without it. To make use 
of this bidirectional communication fea- 
tures, however, your plotter or laser printer 
must be attached to a serial port. 

If you've been hunting for a data switch 
that can do this for you, the high cost of the 
Systemizer Plus probably won’t matter. 
And it certainly is a speedy, reliable 
networking alternative. But if cost is an 
overriding consideration, you can do bet- 
ter elsewhere. 











DATA SWITCHES 


AVATAR CORP. 


Alliance 
by M. Keith Thompson 


In its features, the eight-port Alliance from 
Avatar Corp. is a solid, middle-of-the- 
road data switch with room to expand. But 
in performance, the $1,195 switch is 
something else—its custom gate array lets 
it communicate at a blazing 115,200 bits 
per second over serial cables up to 500 feet 
long, making it one of the fastest networks 
we tested. 

The Alliance switch does have its limi- 
tations. It doesn’t show the connections 
between the ports on the front panel—the 
box has only two lights, Ready and Power. 
And it does not let you install parallel 
ports; if you want to attach a parallel print- 
er to the network, you must purchase a 
separate parallel-to-serial converter. Final- 
ly, unlike most data switches, the Alliance 
does not have a print buffer. 

Instead, jobs are spooled to the disk on 
the workstation originating the print job. 
The print spooler is quite limited, howev- 
er. You can print spooled files automati- 
cally in the background, and the spool soft- 
ware lets you clear the print buffer, pause 
and resume printing, and change printers. 
But you can’t cancel or reprioritize indi- 
vidual print jobs. 

Moreover, though you can use up to 
54K of your workstation’s RAM as a print 
buffer, the software does not support ex- 
panded memory, and you may not be able 
to afford the luxury of dedicating that 
much conventional memory to this mun- 
dane task. Besides, 54K is not nearly 
enough if you frequently print large jobs 
such as graphics images. You can get 
around this problem by attaching an exter- 
nal print buffer, but at extra cost. 


EXPANDABLE TO 20 PORTS 

The switch itself is well made. The base 
unit comes with eight serial ports, which 
can be expanded to up to 20 ports by add- 
ing two-port serial expansion cards. As it 
comes in the box, you get four 20-foot ca- 
bles with the Alliance—two designed to 
attach printers to the switch, one with a 
DB-9 connector for attaching an AT-com- 
patible PC, and one designed for attaching 
amodem. Thus, you can easily get started 
configuring a small network right away. 
For a larger network, you would use eight- 


wire telephone cable with RJ-45 modular 
jacks. 

The Alliance comes with a 1-year fac- 
tory warranty that you can extend at extra 
cost. The company offers unlimited free 
technical support at a toll-free number. 

The Alliance’s security and log-in fea- 
tures enable each user to select his or her 
own password for starting the network. In 
addition, you can assign a separate pass- 
word to each of up to 20 protected directo- 
ries on your hard disk. The system also lets 
you set up hunt groups (Avatar calls this 
process ‘‘generic pooling’’) so that users 
can connect to the first available device in 
a group of printers, modems, or gateways. 
A transaction log helps you to keep track of 
the network activity on each computer. 





The Alliance from Avatar Corp. is one of the 
three data switches in this review able to 
communicate at 115,200 bits per second. 
The $1,195, eight-port switch lacks paralle! 
Ports and does not have a print buffer. 


BIG FOOTPRINT 
Alliance comes with menu-driven soft- 
ware for controlling its functions. [ts full 
kit of e-mail, file transfer, and print control 
features takes up a whopping 128K of 
RAM, and you can’t change the hotkey 
(Alt-Space) if it conflicts with other pro- 
grams. The software is modular, however, 
and if you can do without some functions, 
you can cut down on the RAM usage con- 
siderably (the basic peripheral-sharing 
functions take up only 8K of RAM). And 
you can connect and disconnect to ports on 
the Alliance through batch file statements, 
making it easy to use with existing soft- 
ware. 

The Alliance handles file transfers 
smoothly. You can exchange files with 
any other station on the network, either im- 
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Alliance 

Avatar Corp., 65 South St., Hopkinton, MA 
01748; (508) 435-3000 

List Price: Eight-port switch, $1,195; 14-port 
swiich, $1,595; 20-port swrich, $1,995. (All come 
with four 20-foot cables and software for alt 
nodes.) Six-port expansion module: $600. 
Requires: PC with 512K RAM, DOS 2.0 or later. 
In Short: A reputable data switch offering the 
expected features, the Allrance excels in high- 
speed data transmission and the distance it 
allows between devices. 
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mediately or by queuing them for later 
transmission. The files are received at the 
destination workstation in the background 
so that you won’t interrupt what the recipi- 
ent is doing. Avatar does not offer true 
store-and-forward electronic mail, but you 
can post messages on a bulletin board for 
all users to read or send a ‘‘rude”’ message 
to all the current users. And you can use 
any third-party package that supports RS- 
232 communications. 

Overall, the Alliance is a reputable data 
switch that offers many options. It is weak 
on printer sharing, but it speedy back- 
ground file transfers and excellent security 
features may be just the ticket if you’re 
mostly interested in swapping files. 


BAY TECHNICAL ASSOCIATES INC. 


BayTech Model 24 


by Mike Byrd 


With a mix-and-match design especially 
good for those with heterogeneous setups, 
Bay Technical Associates’ BayTech Mod- 
el 24 data exchange system excels at print- 
er sharing. But its relatively sluggish per- 
formance and its lack of crucial features 
like passwords and hunt groups make it 
much less suitable for file transfer and mo- 
dem sharing duties. 

The $695 BayTech 24 comes in a pol- 
ished aluminum box with 24 port activity 
lights sharing the front panel with the pow- 
er switch and light. Inside the box, a 
Z8001 microprocessor driven at 9.83 MHz 
handles the switching chores. The base 
unit comes without any ports, but its 6 ex- 
pansion slots—each of which can take a 4- 
port serial or parallel board—tet you install 
up to the maximum of 24. 

The parallel ports (which you can pur- 
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chase either on a four-port card or in com- 
bination with two RS-232 serial ports) can 
be configured for either input or output. 
All serial ports come with male DB-25 
connectors, which you can convert for use 
with RJ-11 or RJ-45 modular telephone 
jacks. 


BEYOND RS-232 

Unlike most of its competition, the Bay- 
Tech unit supports RS-422 and current- 
loop serial ports, as well as the more com- 
mon RS-232 ports, at speeds of up to 
38,400 bits per second. This support gives 
you unparalleled flexibility in integrating 
standalone devices such as data collectors, 
lab instruments, and scales into your net- 
work, as well as mainframe and minicom- 
puter links. The system will automatically 
adjust for different baud rates and converts 
serial to parallel and vice versa as neces- 
sary. 

Whatever mix you choose, the Bay- 
Tech Model 24 will do its job almost with- 
out your noticing it. Its large print buffer 
(512K of RAM standard, expandable to 





The BayTech Model 24 system is sluggish 
for file transfer and modem sharing duties. 
For $695, the base switch comes without any 
ports, but each of 6 expansion slots can take 
a 4-port serial or paratiei board. 


4.5MB through its four memory expan- 
sion slots) lets several users share the same 
printer with ease—the data switch itself 
takes care of spooling and printing the 
multiple jobs in the order received. 

If you have multiple printers, users can 
contend for them on a first-come first- 
served basis or can select a specific printer 
by sending the appropriate port selection 


code. However, once you’ve sent the job 
to the buffer, your control over it is limited: 
you can cancel your last job, but you can’t 
manage the print queue or reprioritize or 
hold jobs. 

The switch comes with a 1-year manu- 
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BayTech Model 24 

Bay Technical Associates inc., P.O. Box 387, 
200N Second St., Bay St Louis, MS 39520; 
(800) 523-2702 (outside Miss.), (601) 467-8231. 
List Price: Base unit with §12K RAM and no 
ports, $695; four-port I/O modules, $200 each; 
256K memory upgrade, $144: 1MB memory 
upgrade, $459. 

Requires: Any PC with standard senal or parallel 


ports 

In Short: A rugged, no-nonsense data transfer 
box that excels at pnnter sharing but falis short as 
the center of a network. 
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facturer’s warranty, and Bay Technical 
Associates offers technical support at a 
toll-free number. 


OUT OF THE BOX 

Installing and configuring the BayTech 24 
is a snap. We had two computers sending 
data toa printer in less than 5 minutes. You 
run the menu-driven system-configuration 
program from a PC attached to the unit’s 
master configuration port. The configura- 
tion program lets you determine the serial 
parameters and other setup information for 
all the other ports in the unit. It also lets 
you define which ports can and cannot be 
connected to each other. Since the system 
does not support log-on or device pass- 
words, this is the only way that you can re- 
strict access to given devices. The system 
does not support hunt groups. 

Once the unit is set up, you can use a 
memory-resident menu program (which 
takes up 15K of RAM) to connect to any 
port by popping it up from within your ap- 
plication. The switch does not come with 
any print spooling, file transfer, or e-mail 
software, but you can use third-party pack- 
ages for these functions. 

The BayTech 24 suffers from a few 
glitches that were common to most of the 
data boxes in this comparison. If the print- 
er is off, data sent to it is lost with no warn- 
ing (the owner's manual cautions you 
about this problem). Also, the subscripts 
and superscripts (as done by WordSiar) 
were printed as a full roll of the line rather 
than the normal half-line. 

The BayTech Model 24 is a solid ma- 


Introducing word processing with 
capabilities far beyond words. 


Words alone can't give you the whole 
picture. DisplayWrite and OS/2 can. 


Business doesn't live by words alone. 

That's why the newest DisplayWrite® goes far 
beyond just word processing, 

DisplayWrite 5/2 Composer™ lets you add photos 
and artwork to your text, repo- 
sition them, even flow type 
around them. A full-page, 
editable WYSIWYG delay 
shows you how the printed page will look, and lets you zoom 
in to make changes. A wide range of typestyles and sizes 
lets your headlines holler, and finesses your fine print. You 
can even choose from over sixty printers, [BM or non-IBM. 
All to give even ordinary words extraordinary impact. 

And since OS/2™ lets you multitask, you can run 
several DisplayWrite sessions at 
once—to edit one document, 
mail-merge a second and 
print a third, simultaneously. 


DisplayWrite 5/2 Composer 


Experienced users can bypass 
menus vith fast-path ee, 
while beginners can choose pull- 
down menus and online help for casy 
learning. A spelling dictionary is 
built in; optional legal, medical and 
17 foreign-language dictionaries are also available. 
There's even a new 800 
number for free technical 
support. 

DisplayWrite 3 and 4 
users can upgrade to 5/2 Composer at surprisingl 
little cost, and continue to use existing files. Simply call 
1 800 IBM-2468, ext. 126 for upgrade information. 

See your IBM Authorized Dealer or IBM marketing 
representative for more on DisplayWrite 5/2 Composer. 

You'll see in graphic detail why 
words alone don’t do it justice. 














Desktop publishing has never been easier! Withthenew Handy 
Scanner* 3000, you can easily add graphics to your documents. 
Additional software is also available for rapid text entry. 


The Handy Scanner 3000 is the first hand-held scanner to 
offer four (100-400 dpi) resolutions for the IBM PC/XT/AT, PS/2 
Models 25/30, 50/60, and their compatibles. You can scan images 
4s" wide and up to 20" long. The scanner has unique features such 
as 32 levels of grey resolution for crisp clear images, a fast 7-sec. 
speed for 10” scans at 300 dpi, and a yellow-green light that cap- 
tures the reddish skin tones of your images (scanners with red 
lights just can't see the all-important skin tones). What's more, a 
real-time screen lets you instantly see your scanned images, so 
you can quickly make adjustments if needed. 





With its accompanying software, you can quickly scan, bit- 
edit, crop, save and use the images in virtually all graphics pack- 
ages, including PageMaker, Ventura, WordPerfect 5.0, PC Paint- 
brush+, First Publisher and Byline. 


If you need a quick, easy way to enter text for word proces- 
sing, you canuse our optional OCR software. You can scan mono- 
spaced or typeset text from typewriters, dot matrix and laser print- 
ers and books. The trainable text reading software automatically 
and seamlessly merges two halves of a page together. 


The Handy Scanner 3000 package includes the scanner, inter- 
face card, Scan software, and a leading paint program. 


The Handy Scanner 3000 from DFI—call now for more in- 
formation and literature. 


2544 Port Street. W. Sacramento, CA 95691 Fax (916) 373-0221 Tel (916) 373-1234 
DIAMOND FLOWER ELECTRIC (NORTHEAST), INC. 


DFT DIAMOND FLOWER ELECTRIC INSTRUMENT CO. [U.S.A.} INC. 


5C Joanna Court, E. Brunswick, NJ08816 Fax (201) 390-2817 Tel (201) 390-2815 


Handy Scanner and DF! are registered trademarks, and HS-3000 is 8 iraderash af Dromond Flower Elecinc insinsment Co (USA) Inc Al other names are trademarks or regetered 
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chine for printer sharing, with easy instal- 
lation and straightforward operation that 
ensure it will need little attention once 
you've set it up. But its very simplicity is 
also a drawback: it doesn’t have the neces- 
sary features to shine as a network hub. 


BUFFALO PRODUCTS 


Buffalo SL 


by Mike Byrd 


It probably wouldn’t be at home on the 
range, but the Buffalo SL peripheral-shar- 
ing device might find a home in your of- 
fice. With its simple, standardized layout 
and user-friendly control software, the 
$500 ten-port switch is a good choice for 
small installations. 

The Buffalo SL comes in a sturdy, 
enameled box, with a power light and ten 
port-status LEDs decorating the front pan- 
el. A 10-MHz NEC V20 microprocessor 
gives it enough power to handle simulta- 
neous transmission over all ten of its chan- 
nels. The base product comes without 
memory, but four memory expansion slots 
let you install up to4MB of RAM for print 
buffering. The unit comes with a 1-year 
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Buffalo SL 

Butfalo Products, 2805 19th St. SE, Saiem, OR 
97302; (800) 345-2356, (503) 585-3414 

List Price: SL-00 (OK RAM), $500; SL-256 
(256K RAM), $600: GL-512 (512K RAM), $700; 
SL-1000 (1MB RAM), $900; SL-2000 (2MB 
RAM), $1,300; SL-3000 (MB RAM), $1,700; 
SL-4000 (4MB RAM), $2,100, 256K memory 
upgrade, $100; 1MB memory upgrade, $400. 
Requires: PC with DOS 2.0 or later. 

In Short: A flexible, intelligent data transfer box 
suttable for small networks. Good software and 
documentation 
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warranty, and Buffalo offers unlimited 
free technical support, although not at a 
toll-free number. 

The unit comes equipped with six RS- 
232 serial ports (which run at speeds of up 
to 19,200 bits per second) and four parallel 
ports that can be configured for either input 
or output. All of the ports come with fe- 
male DB-25 connectors for use with stand- 
ard Centronics parallel or four-wire null- 
modem cables. If you'd rather use 
telephone-type wiring, Buffalo Products 
sells modules ($15 a set) that convert the 
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DB-25 jacks to RJ-45 modular telephone 
jacks. The system automatically matches 
serial parameters to allow connections be- 
tween devices running at different baud 
rates. Multiple data switches can be cas- 
caded together to form networks of practi- 
cally unlimited size. 

As with most data switches, the hardest 
part about installing the Buffalo SL is get- 
ting the correct cables. Configuring a 
workstation to run on the network takes 
about 5 minutes—you run a configuration 
program and answer a series of questions 
for which most of the default responses are 
adequate. Reconfiguration is equally 
straightforward: you simply mun the pro- 





The $500 Buffalo SL penpheral sharing 
device from Buffalo Products comes with six 
RS-232 serial ports (which run at speeds of 
up to 19,200 bits per second) and four 
parailel ports. 


gram again. 

You can configure all of the ports on the 
switch from a PC attached to port 5. You 
can set these parameters from other work- 
stations, as well, but only if the optional 
security password is not set; if it is, you can 
change only your own settings. 


EVERY WHICH WAY 

The Buffalo SL’s memory-resident contro! 
program, which can support a mouse, of- 
fers a novel twist. If you’re using a graph- 
ics application, you can pop up the control 
program over your graphics display with- 
out blanking the display or interfering with 
it, provided you can give up 25K of your 


precious RAM. In text mode, the program 
takes up only 15K, and if you can’t afford 
even that much, you can run it in nonresi- 
dent mode. If you prefer to control the 
switch through batch files, you can do so 
by typing ASCII command strings to the 
switch or by embedding them in output 
files or print jobs. 

A most useful feature for network su- 
pervisors is the program’s macro mode, 
which lets you build custom menus for 
each user. These menus allow you to do a 
wide variety of things, such as setting up 
hunt groups, selecting and configuring 
ports on the data switch, and even issuing 
printer commands to change fonts or sheet 
feeder bins. Since each user will only see 
his or her assigned options, you can protect 
devices from unauthorized use. The sys- 
tem does not come with file transfer or e- 
mail software, so you'll have to use third- 
party programs for these functions. 

The Buffalo SL peripheral sharing de- 
vice is simple enough to use immediately 
yet sufficiently flexible to form the center 
of a fairly complex network. It’s a good 
choice for small installations. 


DIGITAL PRODUCTS INC. 
NetCommander NC1I6 


by M. Keith Thompson 


Offering many of the features of a full- 
scale LAN, Digital Products’ 16-port Net- 
Commander NC16 doesn’t come cheap. 
But $3,450 will give you almost every- 
thing you could want in a data switch, in- 
cluding support for a data transmission 
speed of 115,200 bits per second. 

Part of Digital Products’ SubLAN se- 
ries, the NetCommander NC16 data 
switch is a powerful unit for handling 
switching and traffic management with 
multiple Z80 microprocessors. Roughly 
the width of an AT Enhanced-style key- 
board, the front panel of the unit has an ac- 
tivity light for each port and a status light 
that blinks at varying frequencies to indi- 
cate the data flow rate. 

Inside, you'll find 1MB of RAM for 
print buffering (expandable to 4MB) and 
eight port expansion slots, each of which 
accepts a four-port serial or parallel card. 
The unit is available off-the-shelf in two 
different configurations: one with 16 serial 
ports, the other with 12 serial and 4 parallel 
ports. You can also order custom configu- 
rations of ports (in sets of four), but they 
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Notice: Never Before in Computer History Has a 
Buying Opportunity Like This Been Offered... 


Take Your Pick... 


286/16MHz/2 MB RAM 
o:2.86/20MHz/1 MB RAM 
*°386/16MHz/1 MB RAM 


A REAL 32-bit 386—NOT AN SX! 
Same Price * Same Configuration 


‘269 


Price as of March 15, 1989 


Look At All You Get! 


Features Unmatched Anywhere... 


® One or two Mbyte of RAM 
e 65Mbyte 28MS hard drive 


One 1.2Mbyte and 1.44Mbyte 
floppy drive 

Two serial, one parallel port 
Full-size desktop case 

Famed OmniKey/102 keyboard 
(pick of the pros) 


e@ 14” MonoGraphics flat screen 
amber or white monitor 


e Performance-enhancing software 

e MS-DOS 4.01/GWBasic (full 
manuals) 

e One-year warranty with our 
unique overnight parts replace- 


} All are COMPLETE SYSTEMS ment policy* (freight paid by 
Northgate) 
with 68MB 28MS Drive, 















14” Graphics Monitor, 
OmntKey and MS-DOS 4.01 


For the second consecutive ELE 286/16 oz 
year, the readers of Computer : La SS 2 86 /2 ‘e) ‘ 


| Shopper, the world’s largest fi 
| computer magazine, voted [ y 3 86 i 16 
Northgate Computers ‘Best Buy” ig 

of all products advertised in the A ¢ 
magazine and “Best Buy” for its ' %S y Your Choice 


80386 computer system. 


NEW! Northgate “Big N" 
Revolving Credit Card. 
No money down © 3 years+ to pay 
* Low monthly payments 

© Unlimited funds availabie! 
Works just like your VISA or 
MasterCard, Or... 


Lease it with Northgate... 
Northgate has a flexibie iease 
plan suited to your needs. 
With up to five years terms, if 
cash conservation is your 
concern, ask about ieasing 
your system with Northgate. 
PHONE NORTHGATE NOw... 







Everyone lovee our overnight 
replacement policyl Faster than 
third party service! If any field 
replaceable part in your system 
goes down and disabies your 
computer, Northgate guarantees to 
ship the proper replacement part 
OVERNIGHT AT OUR FREIGHT 
EXPENSE. You get a brand new 
part—be it the iargest and most 
expensive hard drive to the smallest 
part—and it's shipped to you 
BEFORE YOU RETURN THE 
OFFENDING PARTI Check our 
competition. In most cases, they 
must get the part or the whole 
computer back before you get 

a replacement. 





The decision is up to YOU... 

¢ Superb 80286/16MHz with 2MB of RAM 
¢ Blazing Fast New 286/20 System 

¢ True 32-Bit 80386/16 (Not an SX) 


All three are complete systems configured alike 
at the same astonishing landmark price! 


me ies Le 
*AT LAST 

Memory Prices 

3 Megabytes of RAM 





NORTHGATE'S 286/20 handles 
even large databases faster than 
other systems Infoworld (11/14/88) 
tested, including Dell. Plus it has a 
full size case and 1MB usable RAM. 


brcrrp tain § and warranty. As 
with all Northgate systems, 

these three feature ,000 Bytes 
Per Second eee to 
three times faster than Dell, 


Doesn't waste 384K of RAM as IBM, Compaq. 
many others do with shadowing All systems give you IMB RAM ly $999 00 
methods. saa lable to 16MB; Microscience's May be eve 3 | 
OUR 286/16, with speed to lightning quick 28MS hard disk whe 0 lower | 
spare, comes with a second with 68MB of storage and a 16-bit 2 you see this ad, 
Megabyte of RAM at no extra cost. high speed RLL dual drive SYS : 
Even with extra RAM it’s hundreds _ controller. TEM PRICING ‘ 
below competition offers with the Add to these a host of extras ALSO BE LOWE 
same features. oniy Northgate includes—BOTH BECAUS E R Now 
THE 386/16 blows right pest 1.2 and 1.44 floppy drives; our COSTS 
16-bit SX systems to true 32-bit exclusive OmniKey/102 keyboard: COMING WN! j 


386 Computing Power. Imagine, a 
power computer with 68 MB of 
FAST hard drive hie at this 
incredibly low price! (And compare 
prices with Compaq's SX.) 

Which one is best for you? Either 
way you'll get Northgate’s industry- 


high resolution 14” flatscreen 
amber or white monitor and 
MS-DOS 4.01. 

PLUS...Northgate makes 
available a wide range of options. 
We'll build your Northgate Your 
Way and you will be amazed at our 





leading performance, quality. “No Baloney” pricing. 


If One of These is Not For You...Ask about Northgate’s 286/12 that 
was awarded PC Magazine's ‘‘Editor's Choice” (1/31/89). Or Northgate's 


386/20, top of the line! 
Phone Now...Let Northgate begin 


building your computers...Today! 


800-548-1993 


NEW EXTENDED SATURDAY HOURS: 8 a.m. - 4 p.m. CST 

Canadian Toll Free Order Hotline: 800-338-8383 

TERMS: VISA. MC, Credit Card, Pre-Payment (allow 2 weeks for personal checks to clear), Wire Transfer, 
and Purchase Orders for Rated Accounts. We also ship to APO and FPO. All shipments are FO.B. 


Minneapolis, MN. 


For corporate, government and institutional sales in Texas, Louisiana and Oklahoma, call (512) 343-7591. 
Prives and specifications subject tocharige without notice. Northgate reserves the right to eulsstiiute components of equalor greater quality or perfarmance. 
All Herne subject to availabtity 


Phone now for current prices 
— — Se, 


Hard drive options available from 
40 MB SCSI for $300.00 to 640 MB 
ESDI at $3,800.00. Prices include 
drive and ESDI, SCSI or RLL con- 
troller. Video options range from 
14” VGA mono for $395 to 16" VGA 
color for $1149, including video 
card. Call Northgate now for com- 
plete details. 


a’ 


™ 


NOATHGATE 
COMPUTER 
SYSTEMS, INC. 





13895 Industrial Park Blvd., Suite 110, 
Plymouth, MN 55441 
From Foreign Countries call: 
Corporate Headquarters (612) 553-0111 « FAX (612) 553-1695, 


must be purchased 4 la carte. 

In all cases, the system handles connec- 
tions between serial devices running at dif- 
ferent speeds (up to 115,200 bits per sec- 
ond) and performs serial-to-parallel 
conversion as necessary. You use eight- 
wire modular telephone cables with RJ-11 
plugs to communicate between the switch 
and each device. If you need more connec- 
tions, you can cascade the NC16s togeth- 
er. The unit comes with a 1-year factory 
warranty (a 5-year extended warranty is 
available at extra cost), and technical sup- 
port is offered through dealers. 


WIRING ASSISTANCE 

The NetCommander NC16 comes with 
several programs to ease the difficulties in- 
herent in cabling serial devices together. 
The DOCTOR diagnostic program lets 
you test the connection between a worksta- 
tion and the data switch and will suggest 
solutions to any problems it finds. Another 





For $3,450, Digital Products’ 16-port 
NetCommander NC16 gives you support for 
115,200-bit-per-second data transmission 
and many of the features you'd see ona full- 
scale LAN. 


program shows the status of the lines on 
your serial port, a nice extra for better trou- 
bleshooting. 

However, software installation is made 
somewhat difficult by the quirks of the in- 
stallation and configuration program. For 
example, while the switch configuration 
program works well, it is very time-con- 
suming to use. Instead of keeping the con- 
figuration information in a central loca- 
tion, the program creates a working disk, 
but only in drive A:. You must then copy 
the working disk around to the other com- 
puters on the network. 
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DATA SWITCHES 


The configuration software lets you 
lock out certain connections between 
ports, but that’s the extent of the security 
system built into the switch; you can’t as- 
sign passwords to specific devices. The 
NetCommander does support hunt groups, 
however. 


FACT FILE 


Pe EDITOR'S CHOICE 





NetCommander NC16 

Digital Products Inc., 108 Water St , Watertown, 
MA 02172; (B00) 243-2333, (617) 924-1680 
List Price: With 1MB of RAM, $3,450; 1MB 
memory upgrade, $925; DC7 networking 
software, $150 per node or $1,195 for 16-node 
heense 

Requires: PC with 384K of RAM (640K 
recommended), DOS 3 0 or later. 

in Short: A data switch full of options and 
features, NetCommander NC 16 inciudes easy- 
to-use software and features commonly found in 
full-scale PC LAN software. Its, however, very 
difficult to set up. 
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PRINT ENHANCEMENTS 

BigPop, the memory-resident utility that 
you use to make connections and control 
the switch, takes up about 70K of RAM. If 
you can’t afford this much memory, you 
can also control the switch through com- 
mands embedded in print jobs or by typing 
the commands to the switch using a batch 
file. 

BigPop gives you only limited control 
over the print queue in the buffer. You can 
specify multiple copies and pause for pa- 
per changes when you send the job, but 
once it’s in the buffer, all you can do is 
cancel your last job; you can’t view or hold 
individual jobs. However, the utility does 
offer a ‘‘printegration’’ feature that lets 
you take advantage of many printer func- 
tions—even if your applications do 
not—by adding the appropriate formatting 
commands to your jobs as they go to the 
printer. The software supports approxi- 
mately 200 of the most popular printers, 
and a utility will help you build a file for 
your printer if it’s not listed. 

The system also comes with file trans- 
fer software, which includes a security 
system that lets each user assign a pass- 
word to each directory or even to individ- 
ual files. You can specify no access, read- 
only access, or full access. With the 
addition of Digital Products’ DCJ 
networking software (at an extra cost of 


$150 per node), you can make the Net- 
Commander work much like a media-shar- 
ing network. To copy files, you’d simply 
assign a virtual drive letter to the target 
disk, then use the DOS COPY command 
to send the files over. 

Digital Products offers a wide range of 
products for device sharing, and the Net- 
Commander is a good choice if you need a 
versatile system with room to grow be- 
yond peripheral sharing into a large file- 
sharing network. But let your dealer set it 
up—the installation process is simply too 
time-consuming and confusing for end us- 
ers to handle without experience. 


EQUINOX SYSTEMS INC. 


Alternet 
by M. Keith Thompson 


Despite its relatively slow transmission 
rate of 19,200 bits per second, Equinox 
Systems’ $995 Alternet can transfer files 
quickly and comes with impressive net- 
work-like software. The speed and ease of 
use of this eight-port MDX switch help 
make up for its lack of support for parallel 
ports and a print buffer. 

The Alternet is an entry-level package 
from a company whose large family of 
connectivity products includes data 
switches and multiplexers that can support 





Equinox Systems’ $995, eight-port Alternet 
transfers files surprisingly quickly, since it 
transmits at only 19,200 bits per second. It 
lacks support for parallel ports, and has no 
print buffer. 


thousands of nodes. The switch box is 
compact and should fit into most installa- 
tions with ease. In place of the general- 
purpose microprocessor and support chips 
found in most competing data switches, 
you'll find a custom chip set optimized for 
serial data processing. And it seems this 
design really makes a difference—the sys- 
tem’s throughput rating was higher than 
that of some systems running at twice its 


The Alternet makes use of six-wire tele- 
phone cables to tie workstations and serial 
devices to the data switch. You can double 
your connections to 16 by adding a second 
Alternet switch to the network, connecting 
it to a special link port on the first switch 
via an RS-422 cable that can be up to 5,000 
feet long. 


PE 


Alternet 

Equinox Systems Inc., 14260 S W, 119th Ave., 
Miami, FL 33186; (800) 328-2729, (305) 255- 
3500 


Uist Price: $995 (with null-modem cable). 


Fdier beaches ts Key Wevainhon one 
network. 
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One thing you won’t find in the Alter- 
net switch box is a parallel port, but that 
doesn’t mean you can’t use parallel print- 
ers. Alternet lets you send your jobs to 
printers attached to remote workstations as 
well as to serial printers attached directly to 
the switch box. 


MASTER WORKSTATION 
Getting Alternet up and running is a 
breeze, thanks to its easy-to-follow instal- 
lation programs. To configure the data 
switch, you designate one PC as a master 
workstation that will control the switch, 
and then run a program (catchily titled 
AHUBCFG) to name each port on the 
switch and to indicate the kind of device 
that is attached to it. The status screen lets 
you monitor the lines on the PC’s serial 
ports, a feature that makes up for the lack 
of status lights on the Alternet switch box. 
Like a number of its competitors, Alter- 
net lets you designate hunt groups so that 
you can create pools of modems or other 
devices. But the Alternet goes one step fur- 
ther by letting you ‘‘camp on”’ toa group if 





DATA SWITCHES 


all its lines are busy—the software will 
ting you back when a port is free. The 
switch’s security system is elementary, 
however. You can designate only whether 
or not another user can get files from your 
computer; you can’t protect individual di- 
rectories or assign passwords to shared de- 
vices like modems. 

Altemet’s pop-up networking software 
Teally stands out for its features and ease of 
use. A menu-driven program occupying 
about 64K of RAM, it offers a full set of 
printer control, file transfer, and host com- 
munications functions. If you don’t want 
to bother with the pop-up program, you 
can connect and disconnect to specific 
ports through batch file commands, mak- 
ing it easy to integrate Alternet with exist- 
ing software applications. 

The program’s print control features are 
as complete as you might find in many 
high-end LAN systems. Not only can you 
change printers from within your applica- 
tion, but you also have full control over the 
print queue; can cancel, hold, or repriori- 
tize jobs on any printer, and can designate 
multiple copies. 

The file transfer utility is equally solid, 
letting you exchange files with other sta- 
tions on the network. Files are received in 
the background so that the transfer doesn’t 
interrupt your work. The software also has 
a simple electronic mail utility and in- 
cludes terminal-emulation software that 
mimics TTY, VT52, and VT100 termi- 
nals, supports PC-to-host file transfers; 
and captures sessions to a log file. 

Overall, Alternet makes a fast and reli- 
able data switch network. Its well-de- 
signed configuration and operations soft- 
ware makes it easy to use, and its 
competitive price renders it an excellent 
choice for smal] networks. 


FIFTH GENERATION SYSTEMS INC. 


The Logical 


Connection 
by M. Keith Thompson 


The Logical Connection started life as a 
printer-sharing device, but by improving 
its operating software, Fifth Generation 
Systems has managed to turn it into a full- 
fledged eight-port data switch. At $695, it 
is one of the least expensive units we test- 


ed, but its slow speed makes it unsuitable 
for all but the lightest peripheral-sharing 
work. 

The Logical Connection is about the 
size of a folded-up newspaper, with an ex- 
ternal power supply that eliminates the 
need for a fan. It is based on a Z80 micro- 
processor and comes with up to IMB of 
RAM for print buffering. The box has no 
lights to indicate which ports are active or 
when data is being transferred; all you’re 
given is a Run light that flashes when the 





One of the least-expensive units we tested, 
the $695 Logica! Connection communicates 
only at 9,600 bits per second. This data 
switch comes with four senal and four parallel 
ports. 


buffer is full and a Status light that blinks 
each time the switch receives a command. 
The unit comes with a 1-year factory war- 
ranty, and Fifth Generation offers unlimit- 
ed free technical support, though it does 
not have a toll-free telephone line. 

The Logical Connection has a fixed 
quota of ports—four serial and four paral- 
lel—making it less versatile than some of 
the competition. Though its four RS-232 
serial ports can be used for either input or 
output, two of the parallel ports are hard- 
wired for output to printers, while the other 
two are designed only for input from other 
devices. All, however, are equipped with 
standard DB-25 connectors, so you can 
use ordinary parallel and serial cables to 
put the network together, or, with the ap- 
propriate connectors, ordinary phone ca- 
ble or twisted-pair wire. 

If you need a larger network, you can 
connect up to 45 switches together for a to- 
tal network size of 315 stations. The sys- 
tem uses a proprietary communications 
scheme (based on the RS-485 standard) 
for tying the boxes together, which lets 
you use longer cables than the standard 
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Applied 
Technology inc. 
$399 
Dimensions (HWD, inches) 1.9x6.0x 8.4 
Processor type 64180 
Ports per switch WA 
(base/maximum) 
Printer buffer size 64KNMB 
(base/maximum) 
Spools to disk ° 
Supports parallel ports e 
Supports RS-422 ports ie) 
Maximum speed (bits 38,400 
‘Transtates beud rates e 
‘Hunt groups oS. ® 
Login passwords. e 
Device passwords e 
File tranefer software e 
oF 





RS-232 standard supports. 

To install the software, you simply 
copy the files from the utility program disk 
to your hard disk and run the setup pro- 
gram to define and name the ports, speci- 
fying which of the devices are attached to 
each one. 
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Spools to disk. When the intemal-print job 


buffer is full, print spooling capabilities allow a 

data switch to send the job to a hard disk, 

Pa, Winn nee ae 
ae 


ara four main serial baud rates: 9,600, 
19,200, 38,400, and 115,200 bits per second. 


. fa data switch cannot translate baud rates, 


system with Care to keep tranamission 
speeds consistent. 
The Logical 

BayTech Mode! 24 Connection Data Menager4x4 Alternet 
Buffalo Bay Technical Fifth Generation Integrated Equinox 
Products Associates Inc. Systems Inc. Marketing Corp. Systems Inc. 
$500 $695 $695 $895 $995 
45x120x7.6 35x188x10.0 0.9x 14.4 x4.2 3.0 x 16.5x 11.25 2.6x 61x65 
NEC v20 28001 280 280 Custom 
10/10 024 ae a8 ct) 
None/4MB 512K/4.5MB 256K/1MB 256K/1MB NA 
° ° ° O° e 
e e e e ° 
° e ° ° ° 
_ 19,200 38,400 9,600 19,200 19,200 
e- O85 in Oe Orbs . AEE 
e. O° 0 Q e 
e ie: te) (eo) eo. 
0 ie Oo Le) e 
0 Oo te} Oo e 
oO je) fe) O [ 


You use a 24K memory-resident pro- 
gram called POPLC to make connections 
between devices and to monitor the switch 
configuration. The hotkey is Alt-L, but 
you can change it if necessary to avoid 
conflicts with other programs. You can 
also make and break connections using 
nine-character commands embedded in 
print jobs or in files that you send to the 
switch over the serial or parallel connec- 
tion. 


DISAPPOINTING PRINT SPOOLER 

Unfortunately, the print spooler is primi- 
tive. Once the buffer is full, the switch 
sends a ‘‘printer busy”’ signal back to the 
workstation. Although you cannot spool 
jobs onto the workstation’s disk for later 
queuing, you can store printer commands 
in the switch memory, from there they will 
be sent to the printer with each job. Fifth 
Dimension does not supply any file trans- 
fer software, but you can easily use a third- 


party program such as The Brooklyn 
Bridge to do this. 

The Logical Connection manages to do 
an adequate job of sharing peripherals 
among a few PCs for a low cost. But it’s 
not very big on network management fea- 
tures, and its slow data transfer rate of 
9,600 bits per second will keep you wait- 
ing on your file transfers. You should only 
consider this switch if your needs are very 
simple. 


rion 32° 
_ byM. Keith Thompeon 


Infotron SP Corp. specializes i in 
high-end communication products, so it’s 
not surprising that its Commix 32 is one of 
the most capable and flexible data switches 










then connects the user to the first available 

port with a device of that type. A hunt group 
might contain three identical modems or two 

identical printers attached to a data switch. 


Bytelink 

FocaiPoint Plus Alliance Protec Micro- 
Wespercorp Avatar systems Inc. 
$1,000 $1,195 $1,496 
3.5x6.26x5.0 2.0x12.0x98 3.8x16.8x78 
Z80 Custom 2380 
88 8/20 1212 
256K/1MB NWA 1MB/2MB 

e °o 
e ° e 
° (°) ° 
92000 15200 98,400 
( Tea e ( ee 
e e eo 
oO ® e 
0 e a) 
e e ‘e 
‘e e eo 


we tested. And at $3,495 for 16 ports, it 
should be. This is definitely a switch for 
demanding jobs. 

The Commix 32 is a hefty unit, similar 
in size, shape, and construction to an AT- 
class PC. Its 2-amp internal power supply 
requires a fan, which makes it relatively 
Noisy, sO you may prefer to install it in an 
out-of-the-way place. Inside, you'll find 8 
vertical expansion slots, each of which can 
hold a 4-port serial card. The smallest con- 
figuration of the unit comes with 4 cards 
(16 ports), and you can expand it to up to 
32 ports, at $100 for each 4-port card. 

The unit is refreshingly free of DIP 
switches and jumpers. The helpful 2-line 
by 20-character LCD display on its front 
panel gives you a more detailed view of 
what is going on inside than the usual array 
of LEDs. In conjunction with three but- 
tons, you can use this display to program 
the switch from the front panel, to make 
and break connections between ports, to 


Log-in 
access to the data switch. 


1062 MainStreet Master Switch 


[| 


Commix 32 

Infotron Systems: LAN Systems Divieion, 
130 Gaither Drive, #116, Mount Laurel, NU 
08064; (800) 423-8044, (609) 722-5575 

Liat Price: With 16 serial ports, $3,495; with 32 
bertal porte, $4,795; four-port sertal cards, $400 
each: printer card with 1MB RAM, 2 serial ports, 


3 PC with DOS 2.0 or later. 
in Short: A large, industial-grade data switch 
that offers excellent but 
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Device passwords. 
programmed to include a second level of 





Some switches can be 





access to 


password protection restricting 
specific devices. This feature can be used 


Newbridge N Series) Westem Digital Intotron 
Networks Inc. Rose Electronics Telematic Inc. Inc. Systems Comp. 
$1,600 $1,895 $2,115 $3,450 $3,495 
19%75x105 35x105x5.0 14.0x 19.0x8.5 40x 17.0% 9.0 65x 17.5 x15.5 
Motorola 6809 — intel 80031 Motorola 6800 Z80 Motorola 6502 
8/6 W7N7 8/64 16/18 16/32 
256K/1MB G4AK/4MB 256K/2MB 1MB/8MB 4MB/1MB 
° ie) e ° ° 
e e ° e ° 
e e e e e 

19200 115,200 36,400 115,200 . 19,200 
e Se» ene o> e: 
e e eo" e e 
e ie) e Oo Oy 
e O e e e 
e e e 6 e 
e e e e e 


run diagnostics, and to reset the switch. 
Additionally, LEDs in front of each expan- 
sion slot indicate which slots have cards in- 
stalled. The unit carries a 1-year manufac- 
turer’s warranty, and the company offers 
worldwide field service as well as free sup- 
port over a toll-free line. 


HIGH-SPEED LINKING 

One of the Commix 32’s slots is designed 
to hold a special link card that you can use 
to connect up to 30 switches together over 
RG-58 (thin Ethemet) coaxial cable. The 
link uses a high-speed proprietary signal- 
ing scheme based on Ethernet, which 
makes it possible to create large data 
switch networks with long cable runs be- 
tween the boxes. 

On the individual switch, you connect 
workstations and other devices to the 
switch using full-scale eight-conductor se- 
rial cable with RJ-45 modular telephone 
jacks. This makes the physical process of 
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Right Now Guaranteed!* 


Yes, wecan ship your new ZEOS* '286 or 386 today! 
We've built up an extra supply of the hottest selling 
ot aed The celebrated ZEOS 286-12 

Magazine's Editors Choice —the ultra fast 
ZEOS 386-16. 

‘Take your pick now for immediate delivery. These 

are both complete, genuine ZEOS Zero-Wait 3 state sys- 
tems. Both include an ultra-fast Seagate hard drive 
and all the other goodies. And they’re ready to ship. 
Right Now 

's how it works. We have these extra systems 
pea and ready to ship. They include both High 
lution Monochrome and VGA systems. While 
supplies last, we will ship either of these systems to 
you the day you order subject to these conditions: 


1. Your order must be received by 1PM Central Time. 
2. Credit Cards are subject to credit card authorization. 
3. Orders must be for our standard 286-12MHz system 
or 386-16MHz system, either monochrome or VGA. 
Any other systems or upgrades are custom built and 
will take slightly longer. 


*Our Guarantee to You: 


If we fail to ship your system under the conditions 
outlined, we will ship it at our expense as soon as it is 
ready, All systems are fully burned in and tested. Each 
system includes our 30 day Money Back 
and One Full Year Limited Warranty. Toll Free tech- 
nical support and Express Parts Replacement are 
included too! 

This offer is good only as long as these pre-built 


Comput 


Complete ZEOS 122MHz ’286 
with 32MB Hard Drive! 


Only $1,395 


For VGA color add $595 


Standard Features Include: 


® 80286-12 CPU, 6/12MHz Dual 
Speed keyboard/hardware select- 
able. Reset and Turbo buttons 
right up front. 

® Zero-Wait State DRAM, 
512K expandable to 4MB on the 
mother board (IGMB System 
Total). EMS Capability on board. 

® Fast 32MB Seagate 138R Hard 
Drive with auto-park, L2AMB 
Floppy Drive. 

® Ultra high speed Hard/Floppy 
controller, 1:1 interleave, 800 
KB/sec transfer raie. 


Hercules!) Brand graphics card. 
High-Res Amber Display with 
Tilt/Swivel Base. 





ZEOS 286/12 Desktop 261 
“IBM PC A 49% 





Performance Comparisons using PC Labs Benchmark Series Release 4: 


80285 
Instruction 


= Genuine Hercules® (Yes, Nor wei 


= ZEOS Enhanced 101 Key Key- 
board with our Pleasant Tactile/ 
Click Feel. 

= Serial and Parallel Printer Ports. 

= Clock/Calendar with Battery 
Backup. 

86-16 and 2-8 bit expansion slots. 

® 80287 support. 

= Heavy Duty Case Complete 
with Security Lock and LED 
indicators. 


FREE Shareware Disks Too! 

25 Software Programs Included 
Every sysiem will include 5 ready 
to run Shareware programs on 
free disks. Included are programs 
Sor Word Processing, Spread Sheets, 
Educational, Financial, Business, 
Games and more. With Shareware 
you can try the programs first 
before you register them with the 
author, What a great tdea! 


Rowe 
Conventional 
Eelcutation Memo: 








478 18 84 072 


All pnces and specifications are subject to change without notice Please call for current pnong and warranty details. COD orders may require an advance deposit. PS/2 and AT are trademarks of IBM Corporation. 


systems remain in stock; please give us a call to verify 
availability. This offer does not apply to other ZEOS 
systems or custom configurations. 


Immediate shipment is only part of the story. 

ZEOS builds Rock Solid computers. That's ee 
es Fo oe a ney Back Guarantee, T 

i era rf hanna ch 

Compare that to the others. Then compare performance. 

Performance is what ZEOS is all about. If you’re 
buying a computer you may as well buy the fastest. 
The ZEOS 286-12 is the fastest in its class. It features 
true Zero-Wait state operation with speeds close to 
many 386 systems! 

Or select the ZEOS 386-16. The Editors of PC 
Magazine did. In fact they selected the ZEOS '386 as 





Editors Choice. Andis it ever ascreamer. As the PC 

Magazine said, “This ZEOS 386-16 blows away every 

other computer. ..”” Another PC Magazine editor said 

“Don't pass up the ZEOS.. . Solid construction, flexible 

design and escape-velocity performance make it a 

top flight choice” 

PC Resource Magazine putit this way “ZEOS... 

quality comparable with the IBM or Compaq 

and does so for about 70% of the cost’ Personal 

Conepetcng Sta says “The best value we've come 


aCTOss SO 

We couldn't have said it better ourselves. 

And these are the machines that we have ready to 
ship to you right now. Rock solid block buster ZEOS 
machines with quality and performance that is, ina 
word, Guaranteed. Order now by calling 800-432-5891. 





As 
I 
Complete ZEOS 16MHz 386 — S| = High speed Serial 
with 80MB 28ms SCSI Drive! repareie 
r f | a 
Only $2,495 ror 
9 \GAZIN | " 80387 math co- 
For VGA color add $595 S| processor support. 
CHOICE | 38 ZHOS 5 ep case 
Sta : ry2s with security lock 
i assay "and LED indicators. 
. parity on Intel 80386- 
16 l 
® High speed Zero-Wait 64K Order Now Toll Free 
SRAM CACHE. 
= 1MB of Zero-Wait DRAM 80 0 423 5891 
Expandable to I6MB system total FAX Orders Dial: 612-633-2310 
«= Fast 80MB, 28ms SCSI rns pineal Call: 612-635-4591 
Pati. Drive, L2MB Qpen days, cries and weekends 
® Ultra high speed Hard/Floppy ZEOS international Lid. 
SCSI controller. St. Paul, MN 55112 USA 
= Genuine Hercules® Brand ; 
graphic card. High-Res Amber _ Pertormance Comparisons using PC Labs Benchmark Series Release 4: 
Display with Tilt/Swivel Base. 80386 Floating “— 
» 101 Key ZEOS Tactile/Click wor ‘gervcon Foi rece 
keyboard. 






358 13 62 058 


ZEOS 386/16 Desktop 2.10 
IGM PS/2 Model 70-£61 = 209 


411 1614 


Deskpro is a trademarks of Compag Computer Corporation. Corporate leasing plans are available ZEOS js a publicly traded company, MPLS/St Paul Local OTC. © 1989 ZEOS International, Ltd. 
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wiring the network more complicated than 
it is with some simpler, plug-and-play 
competitors. You should consider getting 
an experienced installer if you’re not well 
versed in the mysteries of serial-line trou- 
bleshooting. 


SOFTWARE LIMITATIONS 

The Commix 32's installation program in- 
cludes a good user interface and options to 
change the screen colors and the memory- 
resident control program’s hotkey. How- 
ever, it does not create a directory on your 
hard disk or add the necessary commands 
to the CONFIG.SYS and AUTOEXEC 
.BAT files. These steps are well docu- 
mented, but the installation program 
should do them for you. 





Offering an excellent electronic mail 
program, the $3,495, 16-port Commix 32 
from tntotron is an industrial-grade data 
switch. It comes with good file-transfer and 
adequate printer control software. 


The switch configuration program be- 
trays its origins in the dumb terminal 
world. Though menu driven, it is slow, 
and you seem to spend a lot of time going 
from menu to menu, pressing one key at a 
time and waiting for the screen to be re- 
drawn. The program does let you desig- 
nate hunt groups for easier access to a pool 
of modems or printers. A console pass- 
word protects the switch configuration 
from unauthorized modification. 

The print spooler is quite limited. Itcan 
manage only two printers at once, and 
when the | MB print buffer fills up, it sends 
a ‘‘printer busy’’ signal instead of spooling 
the jobs to the hard disk. However, the 
memory-resident file transfer program, 
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which lets you transfer files to and from 
other computers in background mode, is 
effective, fast, and efficient and uses only 
40K of RAM. 

Infotron also throws in a basic VT 100 
terminal-emulator package that you can 
use for communicating with a variety of 
hosts and with X.25-based wide-area net- 
works. The switch responds directly to 
Hayes AT commands, so you can use 
standard communications software for di- 
rect file transfers as well as for modem 
links. 

The best part of the software is the ex- 
cellent electronic mail program. It comes 
with its own text editor, stores and for- 
wards messages, and supports distribution 
lists. 

Overall, the Commix 32 is an industri- 
al-grade data switch that excels at file 
transfer and communications tasks. Its 
proprietary switch-to-switch cabling 
scheme is a plus for large networks, and it 
offers excellent support for X.25 and mo- 
dem connections to wide-area networks. 
Its printer management features could be 
better, though. 


INTEGRATED MARKETING CORP. 


Data Manager 4 x 4 


by M. Keith Thompson 


At $895, Integrated Marketing Corp.’s 
eight-port Data Manager 4 X 4 might ini- 
tially seem to be a bargain. But you should 
look this gift horse very carefully in the 
mouth— its lack of control software and its 
design flaws will make up in trouble what 
you might save in cash. 

The Data Manager 4 x 4 is well enough 
constructed, and it uses a capable Z80 pro- 
cessor to handle its data traffic. It comes 
with four serial and four parallel ports, and 
its 256K print buffer is expandable to 
IMB. Its serial ports use standard male 
DB-25 connectors, and its four parallel 
ports use Amphenol connectors, so you 
can easily hook your workstations to the 
switch using standard PC serial and paral- 
lel printer cables. This is a perfectly ade- 
quate solution for small networks, though 
not as neat or as flexible as using tele- 
phone-type cable (and, of course, to con- 
nect printers to the switch, you need a spe- 
cial cable with Amphenol connectors at 
both ends). You can cascade up to 7 





Oftenng four senal and four parallel ports, the 
$895 Data Manager 4 x 4 supports speeds 
from 300 to 19,200 bits per second, but 
cannot adjust for devices running at different 
speeds. 


switches for a total of 49 devices on the 
network. The unit even supports hunt 
groups. 

The problems begin when you try to use 
the switch. Although the Data Manager’s 
speed is adjustable over a range of 300 to 
19,200 bits per second, you can’t change 
these parameters through software. In- 
stead, you must change the speed by mov- 
ing internal hardware jumpers, and you 
must change other configuration parame- 
ters through DIP switches located under a 
flip-up door in the cabinet. 

Since the switch cannot adjust for de- 
vices running at different speeds, you must 
carefully set up your batch files and script 
files to ensure that the settings on your 
ports and devices match. And since IMC 
doesn’t include any control software, you 
must make your connections by sending 
cryptic codes to your serial ports using 
statements in batch files or BASIC pro- 
grams. The unit’s printer control program 
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Data Manager 4 x 4 

Integrated Marketing Corp., 1031 E. Duane Ave., 
Suite H, Sunnyvale, CA 94086; (800) 537-5999, 
(408) 730-1412 

List Price: With 256K RAM, $895; 256K memory 
upgrade, $200 (vanes with DRAM pnces). 
Requires: PC with DOS 1.1 or later. 

In Short: This low-end data switch requires far 
00 much effort to configure and use, and its 
documentation is poor. File transfer seems to 
have been an 
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WORRYING ABOUT SUCCESS WON'T MAKE YOU SUCCESSFUL. 


Don’t stay up worrying about business problems, let GrandView™ 
remember the details so you can get a good night’s sleep. 

GrandView makes it easy to track details of projects and performance of GrandView 
people. It helps you plan for fast and productive meetings, effectively delegate : : 
tasks, and create status reports to document your accomplishments. 


In short, it keeps details from falling through the cracks. And shows you all 
your most important information at a glance. Call for a free trial-size disk (a $9.95 
value) that lets you quickly try GrandView for yourself. Call today. It’s an easy 
first step to success. 

FREE TRIAL DISK 800-228-4122 Ext. 733P 


pertino, CA 95014, 408/253-9600, 


abet 
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Microsoft® is a US, registered trademark of Microsoft Corp. ©1980 Hewlett-Packard Company PE 12915 
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How to make point 

HOW TO MAKE P* scaled from 4 to 200 points in 1/2 pt. increments. Of course, our new faces work 
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How to make points. 

How to make points. 

sl ie a oa I Now you can impress them like never before with your HP LaserJet printer. 
HOW TO Mane pr Because HP and Compugraphic have developed a new selection of disk-based 
Howto moke points. scalable typefaces. And with our Type Director software, each face can be 
Howtomake points with your favorite software. Including WordPerfect, Microsoft* Word and Windows, 
aca aonaan trate Ventura Publisher and Aldus PageMaker. Best of all, were adding more faces all the 
MON TO MAE CONTE time. So now your documents are limited by only one thing. Imagination. Call 


Hw to maka pol 1-800-752-0900, Ext. 711Q for your nearest authorized Hewlett-Packard dealer. 


There is a better way. 
QD HEWLETT 


PACKARD 
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does little more than let you print multiple 
copies. 

Though this approach has the advan- 
tage of not using any RAM in your work- 
station, altogether it’s not worth the sav- 
ings. To top it off, the documentation we 
received was incorrect, incomplete, and 
difficult to understand. Our PC Labs crew 
had trouble setting up this switch and we 
think the typical user would be thoroughly 
stumped. 


The Data Manager 4 X 4 looks like a 
simple printer-sharing box masquerading 
as a data switch. In a field of simple and 
relatively trouble-free devices, its difficul- 
ty of installation and use and its illegible 
documentation make it a poor choice for 
most users. 


NEWBRIDGE NETWORKS INC. 


1082 MainStreet 


by Rando! Tigrett 


Using a Newbridge Networks data switch 
is like being taken for a drive on a cool sun- 
ny day—you can look out the window and 
enjoy the view while the driver does all the 
work. Though its throughput is on the slow 
side, the $1,600 eight-port 1082 Main- 
Street gives you real networking power 
combined with exceptional ease of use. 

At the heart of the switch is New- 
bridge’s exemplary EasyStreet software, a 
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1062 MainStreet 

Newbndge Networks inc., Hallmark Bidg., #160, 
13873 Park Center Rd., Hemdon, VA 22071; 
(703) 834-3600 

List Price: With 256K RAM, $1,600; 1MB RAM, 
$2,100; eight-port serial /O card, $625; 


640K recommended), DOS 2.0 or later. 


memory-resident utility (taking 70K of 
RAM) that lets you configure the switch, 
make connections, and transfer files from 
machine to machine with ease. 

You can use EasyStreet to set up hunt 
groups, and users can queue up to connect 
whenever a port becomes free. For each 
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DATA SWITCHES 


user, you can define a default connection 
(for example, to a printer port) that will be 
initiated automatically whenever the DTR 
(Data terminal ready) line goes high, or 
whenever data appears on the line. These 
are versatile features that let you connect 
just about any type of computer to the net- 
work without modifying its software. Fi- 
nally, you can connect any two ports from 
a third port; this is useful for setting up data 
collectors, which operate automatically as 
soon as the connection is made. 

Physically, the 1082 is a slim, wall- 
mounted unit housing eight serial and two 
parallel ports. Besides its Motorola 6809 
processor, it contains a 256K print buffer, 
expandable to IMB. It can configure its 
own serial ports by testing the pins to de- 
termine which pins are active and whether 
a port is connected to a DCE (data commu- 
nications equipment) or DTE (data termi- 
nal equipment) device. If it’s an output 
device, the switch can also set the bit-per- 
second rate and other serial communica- 
tions parameters. This makes wiring and 
configuration, always the most difficult 
part of getting a serial network up and run- 
ning, almost completely automatic. It uses 
eight-wire serial cable with RJ-45 modular 
telephone connectors. 


TROUBLESHOOTING AIDS 

Newbridge has been thoughtful in its pro- 
visions for troubleshooting. You can use 
EasyStreet’s Light Box as a kind of on- 
screen breakout box to monitor the data 
flow through the various port connections. 
The 1082 also has LEDs on its case that in- 
dicate which ports are active, and it comes 
equipped with switches that reset the unit 
to the manufacturer’s original specifica- 
tions. 

EasyStreet comes with background file 
transfer software that gives it very respect- 
able performance. At 19,200 bps and with 
no load on the switch, it took only 46 sec- 
onds to complete a SOK file transfer. But 
users with more demanding needs will 
want to buy EasyStreet Net, Newbridge’s 
networking software. 

EastStreet Netl makes large networks 
of cascaded data switches practical. For an 
extra $450 per node, it lets you intercon- 
nect up to 1 536 ports on 32 data switches 
(Newbridge offers a larger switch called 
the 1032 MainStreet that can be expanded 
to up to 48 ports.) You can share any de- 
vice on any switch transparently simply by 
selecting its name. This ease of use is made 


possible by Net/’s Easymap feature, 
which collects the configuration informa- 
tion from all of the interconnected data 
switches as they are powered up and uses it 
to pick out the fastest connection route. If a 
data switch is busy or down, Net! auto- 
matically reroutes the connection. 

Net! also offers an enhanced security 
system, and Newbridge is working on a 
NetBIOS emulator that will support mes- 
saging, printer redirection, and virtual 
drives. Such an emulator would make 
Net! nearly the equivalent of a full-fledged 
media-sharing network operating system. 





The $1,600, eight-port 1082 MainStreet 
Switch from Newbridge Networks supports 
parallel and serial ports, but its throughput is 
on the slow side. It comes with a good 
software package called EasyStreet. 


The 1082 MainStreet offers unique 
configuration and di: ic features that 
redefine the limits of data switch net- 
works. Thanks to its high quality and 
thoughtful engineering, this switch will 
make an excellent foundation for the net- 
work of a growing business. 


PROTEC MICROSYSTEMS INC. 
Bytelink 
by M. Keith Thompson 
The Bytelink from Protec Microsystems is 
a versatile switch, offering fast file trans- 


fers at speeds of up to 38,400 bits per sec- 
ond and a variety of serial and parallel 








—<f The 
SYSTEMIZER 








any unstnetded 
fourwire cable 


o,f 


Example: 17 micros [mixed brands, some on a LAN) and a mainframe, each 
equipped with a Systemizer Plus, sharing 3 printers, a plotter, and EMAIL. 





Systemizing has become the connectivity standard Corporate computing managers prefer Systemizing 
at many of tha world’s largest corporations and over othar connectivity methods because it offers: 
throughout the fedaral government. Ten's of thou- ¢ Up to 62 [0 ports, each parallel and serial capable. 
sands are already in use. The new Systemizer Pius ¢ Compatibility. Mix PC's, LAN's, mainframes, laptops. 
is tha latest model in Applied Creative Technology's * Easy owner installation. Low cost cabling. 

line of Systemizing products, and it delivers what ¢ 5 min. usar training with no support naadad after. 
95% of corporate computer users want from a © Flexibility; readily accomodates growth and changes. 
Local Area Network— at far less cost and com- ¢ Powerful distributed buffering (up to 31 Megabytes) 
plexity, and yet with much more versatility. ¢ Distributed processing for high speed and reliability. 
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= === Applied Creative 
Technology Inc. 


8333 Douglas Ave., Suite 700 
Dallas, Texas 75225 U.S.A. 
Copyrgtt 1566 by Applied Cresuve Technology inc Systmrnusr Pius end Syeuermoing ere trademarks of Appled Cresuve Technology be: (21 4) 358-4800 





twisted pair wiring which probably exists in 

21 saindgane faptops can be networked; 
commands with straightforward 

castaneon networking eosy. 


computer porte wit much tees comes US, 1-800-332-1080 
ata fraction cost of a LAN. ‘ 
CANADA: 4-800-267-6246 


fact, prices start at just over $100 per 

port. A MamStreet data controller is 

parallel ports; no additional PC interlace IN) 

cards are required; it uses standard * Keep Information Systems Simple 


simple to install, operate and maintain; 
it plugs directly into existing RS232 or 
Newbridge and logo, and MainStreet are trademarks of Newbridge Networks Corporation 
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o complete your library of PC Magazine 

send $8.00 for each back issue ordered 

($9.00 in Canada, U.S. funds only) to: 
Ziff-Davis Publishing Company, P.O. Box 5999, 
Cherry Hill, NJ 08034, Attn: EF Hunter. Be sure 


to include month and year of the issue ordered. 
For availability call 1-609-354-4975. 











Available with up to 12 serial or parallel 
Ports, the $1,495 Bytelink data switch from 
Protec Microsystems supports file 
transfer speeds of up to 38,400 bits per 
second. 


combinations for its 12 ports. But the 
$1,495 switch’s lack of installation in- 
structions and shortage of features over- 
shadow these advantages. 

Constructed sturdily from heavy-gauge 
metal and powered by a 43-watt external 
supply that allows quiet, fanless operation, 
the Bytelink is controlled by a 6-MHz Z80 
processor. It can take up to |2 serial or par- 


You can bulid large 
networks with Bytelink 
by linking the 
switches together. The 
software supports 
up to 10 such links for a 
total of 110 devices. 


allel ports in groups of four. Its parallel 
ports can be configured either for output to 
a printer or for input from a workstation. 
Both types of ports come with standard 
DB-25 connectors, but you can always use 
conversion boxes to wire the network with 
telephone cable. To build larger networks, 
you can link the switches together since the 
software supports up to 10 switch boxes 
for a total of 110 devices. 

The Bytelink comes with IMB of RAM 
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Why Use The SL Sharing Device? 
Saves Money By Sharing 


When you can't afford to buy a laser for each PC, using the SL™ is the 
inexpensive way to let everyone share - not just your lasers, but printers, 
plotters and modems as well. You will get more efficient use of your 

ripherals because greater access by more users reduces unproductive 
idle time and the need to purchase more of these expensive devices. 


Increases Office Efficiency 
An SL with memory improves PC productivity by allowing all users to 
simultaneously send their print jobs and release their PCs to continue 
working without being delayed by other users or slow printers. Memory in 


Some SL Features 
Ten Channels: four parallel and six serial, all can be 
software configured as either input or output. 
Pop-up Menu: keyboard selection of printers, 
macros and many other control functions, 
Automatic Switching: no’ software needed if always 
sending data to only one printer. 
Interface Conversion: automatic parallel to serial, 
serial to parallel, or serial to serial parameters. 
Simple Installation: just plug in the cables and run 
the menu-driven installation software. 


° Compatible With Minis Or Mainframes: any 


RS-232-C asynchronous serial or parallel connection. 
User Upgradeable Memory: from 0 to 4MB buffer. 
45 Day Money Back Satisfaction Guarantee 


Res Telephone Adapters 
a 


the SL is a more sensible investment than additional memory in each 
printer since SL memory is shared by all users and all peripherals. 


More For Your Money 
If you don’t need E-mail or access to shared files, the SL is an alternative 
to a LAN at a fraction of the cost. When you compare the price and 
capabilities of the SL with any similar devices, we believe you will agree 
with thousands of well-informed professionals that the SL is the best value 
available anywhere! 








SL 








All Parallel Ports 
AS-31 3 inputs to 1 output 
automatic switch without 
buffer for only $200. 

XL 2 automatic inputs to 2 
electronic switch selectable 
outputs with from 256KB up 
to 2MB buffer from $400, 
CP 1 input to 1 output with 
from z58KE Up to 4MB 
buffer from $300. 

EW 1 input to 2 software 
selectable outputs withfrom 
256KB _ up to 4MB buffer 
from $325. 


Serial and Parallel Ports 


MI 1 parallel or 1 serial 
inputto 1] parallel or ] serial 
output with from 256KB up 
to 2MB buffer from $425. 
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CALL TODAY 


and talk to one of our friendly 
and knowledgeable application 
technicians for solutions to your 
connectivity problems. 


Buffalo Products 
2805 19th Street SE 
Salem, OR 97302 


Sales (800) 345-2356 
FAX (503) 585-4505 
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"=" documents. 
Co-developed By Hewlett- 
Packard. Type Director is the fastest, 
easiest Sees erereliet ” 
program youcan own for your PC. 
Ajoint peer of Hewlett- # 
Packard Compugraphic 
Division, itadds remarkable 
power toyour LaserJet*print- 
ertoproduce documents 
that look like they were pre- 
communications 
specialists. Itsideal forall word 
processing and desktop publishing 
applications from the simplest memos 
tomulti newsletters, 
mpugraphic. One Of The 
Biggest Names In Type. When you 
think aboutit, it shouldn'tcomeasa 
surprise. Afterall, AGFA Compu- 
graphicisa supplier of typefaces to to; 
ising agencies, printers and pul 
lishers Itstypeface library 
isthe biggest and best in theworld, with 
bee oe res 
The Big And The Small OfIt. A 
high-performance scalingtechnology 








We've 
Seen To It That 
There AreNo 


Surprises. 
When youre 
using Type 
Director, you see the characters 
onyourscreen exactly as they'll 
appear in your output. Thereareno 
surprises when you print out the 
results. And you get thefontsyou 
Be eccutyten oe 
more qui wi 
fgheaditeredalanieiday. 
You'll Wonder How You 
Without It. What isType 
Director's impact on the fonts you're 
using now? Nottoworry. Type Direc- 
ad ea a on al 
may haveaslongasthey’re 
lewlett-Packard LaserJet compatible. 
lost are.) By converting to 
Type Director, you protect 
your investment while 
makingyour desktop 
publishingsystem 
much moreflexible 
and useful. 
Director Does It All. 
aboutit. Type Director lets 
you generate characters, monitor and 
clase Ula Fe 
automatically install themin your ap- 
plication, andimmediately send 
them toyourprinter—all by touching 
justa few keys. . 
Learn By Doing, NotB 
ing. Type Director isincredibly 
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Itsentirely menu-driven, so 
there's no thick manual to have 
ohare ie . Allyoudo be 
isrespondto romptson 
soeen A bumEE func- 
tion handles any questions that 


may arise. , 
Go Creative With Your 

Documents Now. You don'thave to 

wait any longer. Yourdocumentscan 


Save $4550nOur 
Type Director Debut Edition. 
Priced separately you'd pay $680 forType Director 
and our Debut Edition of typefaces, but order now 
and they'reyours foronly $225, 
Here's what you receiveat one great price: 
“Type Director Font 
Management Program 
®Vol. 1 Four typetaces from he CG Times tamiy 
*Vol. 2 Four typeteces trom the UNIVERS tamity 
*VoI. 3 From re Decorative cotecton: 
P. ack A VENUE 
Dom Casual /: 
Uncial / 
Brash | 
have that 
distinctive, 
professional, 
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gets attention now. Allittakesis Type 
Director. Andallittakesto get Type 
Directoris visiting your local Hewlett- 


Packard dealer, returning the order 


found only inType Directorlets ; ; : ; : 
make ay ty pelaas bites or ees Ventura ublisher20. Micecan Word ¢ Oand50, form adjacent tto this ad, Or calli ng Our 
until itstheexactsizeyou want,froma | Sotwareprogamesupporingiccde sation. nay ae right 
tiny 4poinstoahuge200points, ea 
it nomatter sizeyou finally do 
decideon, each character will becrisp, AGAD>  _—" 
clearand handsome. AGFACOMPUGRAPHIC DIVISION 
Type Director 1s a trademark of | Corporation. Ventura Publisher ss a registered trademark of Ventura Software, inc. 
Hecate Gene ee ES Coc a GE CGA, ee and VGA are trademarks of Intemational Business Machines Corporation, 
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Comoration. Other brand 
Divssion, 


Tatas ine 
| Dogan 
cece 





(NoPO. bones piense} 


Phone: Ext.___. 
Every effort will be made to ship your order within 24 hours. All 

shipments are via Federal Express; please inchcate street address 
sance Federal Express can not deliver toa post office box. 


| C Checkor money orderenclosed payableto: 
AGFACompugraphic. (] MasterCard Visa 


| Account No.. 

| Exp.—_________ Today's Date. 

| Signature —_ 
| Order Hotline 1-800-873-FONT 
AGFA @ 

| AGFA COMPUGRAPHIC DIVISION 

| 90 Industrial Way, MS90-1-3C 

l Wilmington, MA01887.9945 l 


(508)658-5600 Ext. 2484/2485 


“Prices statedin U.S. dollars and subject to change without notice. 
TAI! products come with MS-DOS & OS/2 compatible diskettes 
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for a print buffer, expandable to up to 
2MB. It also comes with a pop-up menu 
and terminal-emulation software. It has 
some switch allocation options, and the 
control software lets you flush your own 
print buffer but does not let you cancel or 
hold individual print jobs. 

The unit comes with a 1-year warranty 
and can be serviced either by authorized 
service centers or directly by the factory. 
The company offers unlimited telephone 
support but does not as yet have a toll-free 
line. 


SETUP PROBLEMS 

The Bytelink system does not come with 
installation software, nor even with docu- 
mentation explaining how to copy it onto 
the hard disk or how to add the appropriate 
lines to your AUTOEXEC.BAT file. This 
is not a difficult job for anyone with basic 
experience with PCs, but that’s no excuse 
for not documenting it. Once you’ve got 
the software on your first workstation, 
however, configuring the switch is rela- 


PG FACT FILE 


Protec Inc., 3274 St. Marin 

Bnd. W., #100, Laval, PQ, Canada H7T 1A1; 

(514) 682-6461 

List Price: $1,495 

Requires: PC with DOS 2.0 or later. 

In Short: The Bytelink’s lack of installation 

instructions and features overshadows the 

fast (38,400-bps) data transfer rate. Not 

tecommended for a first-time user without some. 
guidance. 
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tively easy. You can’t set up hunt groups 
or passwords in the switch, though. 

Protec thoughtfully supplies both mem- 
ory-resident and nonresident versions of its 
control software. Though the resident ver- 
sion takes up only 20K of RAM, its hotkey 
(Shift-PrtSc) cannot be changed, so you 
may prefer to use the nonresident version. 
Both programs are identical, with an easy- 
to-use point-and-shoot menu structure that 
lets you make and break connections. You 
can also control the switch through embed- 
ded commands. Though Protec does not 
include any file transfer software with the 
switch, you can use third-party programs 
without difficulty. 

Protec needs to spend some more time 
on the software end of things if its switches 
are to catch up with the leaders in the field. 
The lack of hunt groups, security pass- 


SWITCHES 


words, and file transfer software does not 
mean it can’t be used as the center of a net- 
work, but it does mean you have to make 
an extra effort to supply these functions. 


ROSEELECTRONICS 
Master Switch 


(N Series) 
by Randol Tigrett 


The Master Switch family of data switches 
from Rose Electronics caters to your every 
whim. From its sizeable array of products 
you can put together just about any combi- 
nation of connectors, serial/parallel port 
options, and internal memory buffer op- 
tions. 

We reviewed the N Series, a solid 
$1,895 switch offering 115,200 bits per 
second transmission and the fastest file 
transfer speed of all the data switches we 
reviewed. Based on an 8-bit Intel 80C31 
processor running at 15 MHz, the unit of- 
fers 16 serial ports (each on 2-port cards), 
1 parallel port, and 64K RAM. The steel 
construction of the unit gives it the look 
and feel of a commercial-grade tool box. 
Status lights on the front panel of the data 
switch help you monitor the activity of 








Able to transfer files faster than all of its 
peers, the $1,895 Master Switch (N Series) 
from Rose Electronics offers 16 serial ports 
(each on two-port cards) and one parallel 
port. 


JULY 1989 PC MAGAZINE 


each port. You can install up to 4MB of 
RAM for print buffering. 

Unlike most switches, you can install 
either RS-232 or RS-422 serial ports. For 
the serial connections, you can use either 
RJ-45 or RJ-11 telephone cable containing 
at least four wires. The system also in- 
cludes a built-in parallel output port to 
which you can attach a printer; if you need 
more than one printer, however, you'll 
have to attach any others to one of the seri- 
al ports through an extemal parallel-to- 
serial converter. 

Unfortunately, though you can connect 
Master Switch units together, it’s not very 
practical to do so. Since the links between 
the switches operate on a first-come-first- 
served basis, only one PC can access the 
other switch at any time. Moreover, the in- 
tegrated software that comes with the unit 


FACT FILE 





Master Switch (N Series) 
Rose Electronics, P.O. Box 742571, Houston, TX 
77274; (800) 333-9343, (713) 933-7673 
List Price: $1,895; 256K memory upgrade (for 
upgrades to 1MB), $100; 1MB memory 

board (for upgrades beyond 1MB), 
$400; MasterNet, $100 for four nodes. 
Requires: MasterLink and MasterNet software 
require DOS 2. 10 or later. 
In Short: A commercial-grade data switch with 
excellent performance and a long list of options 
and diagnostics, bul limited in its ability to 
interconnect switches 
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does a poor job of managing the switch-to- 
switch connection, and it’s possible for an- 
other user to inadvertently disrupt the con- 
nection. 


SOFTWARE OPTIONS 

You can set up hunt groups for the Master 
Switch, but it has no security system of its 
own. It does come with MasterLink soft- 
ware to help you make connections. A 
Memory-resident program that takes 12K 
of RAM (though you can save 7K by load- 
ing it into the foreground), MasterLink 
uses the PC’s function keys to send com- 
mands to the Master Switch. 

Instead of using the TSR, you can em- 
bed switch control commands in your print 
jobs, and Rose Electronics includes a Send 
utility that lets you transmit commands di- 
rectly to the switch using batch files. Mas- 
terLink gives you excellent control over 
your print jobs, allowing you to cancel 
them individually, change their priority, 
and hold or release them. You can support 
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Temote PCs through auto-answer modems 
by utilizing MasterLink’s Add Remote 
menu option. 


FILES TO GO 

For other network functions, Rose offers 
MasterNet, which gives you background 
file transfer, e-mail, and print control utili- 
ties for just $100 per four nodes. Master- 
Net uses 60K of RAM, but it compensates 
for this extravagance by giving you error 
messages in intelligible English. 

The file transfer menu in MasterNet 
borrows much from DOS in its operating 
methods. It uses familiar commands like 
COPY, RENAME, and ERASE and sup- 
ports the DOS wildcard characters. Unlike 
many file transfer programs, it does not 
limit you to transfering files to and from 
the workstation you’re running it on, you 
can copy files between any two worksta- 
tions from a third, provided that MasterNet 
is resident on all of them. Since you can 
copy files to any DOS device name, you 
can send your print jobs to a printer at- 
tached to a remote workstation, though 
you can’t spool them. 

MasterNet’s e-mail function lets you 
send a message to any other MasterNet PC 
on the network. The recipient will see a 
flashing message and hear a chime when 
the message arrives. The mail is then ap- 
pended to the end of an e-mail system text 
file for archiving purposes. You can also 
send brief ‘‘rude’’ notes that appear on the 
top of the receiving screen. The program 
supports only ASCII text files; you cannot 
attach binary files such as spreadsheet or 
database files to e-mail messages. 

The Master Switch is a commercial- 
grade unit with a long list of options and di- 
agnostics, and its capable software makes 
it an obvious candidate for large networks. 
But glitches in its ability to interconnect 
switches and its limitation to just one paral- 
lel port reduce its usefulness. 


WESPERCORP 
-FocalPoint Plus 


by Mike Byrd 


Wespercorp proves that good things really 
can come in small packages. Its $1,000 
FocaiPoint Plus intelligent data switch 
manages to squeeze eight ports and a 
wealth of software, including electronic 


mail, into an off-white aluminum hox just 
8% by 3'4 by 5 inches (HWD). 

The FocalPoint Plus is well designed 
for independent use, with a two-line LCD 
display and five membrane keys on its 
front panel that you can use to configure 
the switch. Three LEDs indicate power, 
data activity, and error status. The basic 
unit comes with 256K of RAM for print 
buffering, and you can expand this to IMB 
in 256K increments. Memory upgrades 
are not available. A Z80 processor operat- 
ing at 6.144 MHz handles the switching 
chores and throughput. The unit carries a 





The $1,000 FocalPoint Plus from 
Wespercorp is able to transmit data at rates 
up to 19,200 bits per second and comes with 
six serial ports, one parallel output port, and 
one parallet input port. 


1-year factory warranty, and Wespercorp 
offers unlimited technical support over a 
toll-free line. 

The FocalPoint comes with 6 serial 
ports which can run at rates up to 19,200 
bits per second. To save space, only 2 of 
them have standard male DB-25 DTE con- 
nectors. The other 4 have AT-type male 
DB-9 connectors, which might complicate 
your cabling scheme. The system also 
comes with | parallel output port (with a 
standard 25-pin female connector) and | 
parallel input port attached to a 36-pin Am- 
phenol input connector such as you'd find 
on a parallel printer. 


QUALITY PROBLEMS 

Like most of the data switches in our re- 
view, installing the system is simply a mat- 
ter of plugging in the cables. But it took us 
a while to get to that point since the first 


Hatfield. 


We had these two talking 
innotimeatall. 


Seems like every time these two boys set down together, they commenced to fightin’ 
If one said day, the other night. Good thing the folks at TOPS settled this feud once and for all. 

It's so ) dang simple, too. Just install TOPS software in each Macintosh and PC in the 
oa place. Throw in a network card for each PC. Add a little 





TOPS Tech Specs 
Pee | twisted-pair telephone wire, and suddenly they're behaving 
work station. like family, 
* TOPS supports AppleTalk and FlashTalk 2 : 4 - a 
| Gnewietee panei (Ene iey and Next thing you know, they're swapping files, sharing 
EtherTalk on thick or thin Ethernet cabling, 


« IBM PCE, PS72 Mgiet abe or estes peripherals, and trading data from Lotus 1-2-3 to Excel, 
Se a ee py Medel cata, | dBase Ill to dBase Mac, and most other PC and Mac applications. 
or compatibles require Scom EtherLink’MC card | Or tapping into whole other networks and systems, such as 
| * TOPS canbe configured as adisiributed. deci: | ~~ NoVell, AppleShare, Sun, and VAX. 
What's more, no central file server is needed—though 
TOPS can easily accommodate one as a business grows. And no special training is required. 


No wonder TOPS is the standard for easy-to-use PC to Mac eee ae 


Maybe that's why folks say, when . 

it comes to making connections, TOPS is the real i 
McCoy. Call the TOPS Division of Sun Microsystems - = When you need connections. 
at 800-445-TOPS (from outside the U.S. and Canada, / 7 —— 
i | 












Col fF 
call 415-769-8700). Or write em at TOPS, 950 Marina Village ee 
Parkway, Alameda, CA 94501, — aa 

sun sun 


Copyright © 1989 Sun Microsystems. Inc. 








unit shipped to us had a defective power 
switch, while the second unit failed its own 
memory bit check at power-up. The third 
unit performed flawlessly, however. 

You can configure the eight ports on the 
switch using the membrane keys on the 
front panel, or you can use the start-up pro- 
gram that comes with the switch to config- 
ure it from your PC. The latter option lets 
you save multiple configurations on-disk 
for easy use in the future. This program 
also acts as a tutorial, though it is too ele- 
mentary to be of much assistance. The 
help messages, available from each func- 
tion, are much better. 

The FocalPoint Plus comes with a 5K 


FocalPoint Plus 

Wespercorp, 17032 Murphy Ave., Irvine, CA 

92714; (800) 854-8734, (714) 261-0606 
Price: With 256K RAM, $1,000: with 512K 

RAM, $1,235; with 1MB RAM, $1,575. 

Requires; PC with DOS 2.1 or later. 


language makes customization quite easy, even 
lor heterogeneous networks. 
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memory-resident control program called 
HotSwitch, which you can use to select 
printers from within your application pro- 


The switch doesn’t allow you, howev- 
er, to control the print queue from your 
workstations or even cancel your last job; 
the best you can do is to turn off the unit, a 
drastic step. The system supports hunt 
groups but not security passwords. 


BUILT-IN SOFTWARE 
Unlike most data switches, which depend 
upon software for file transfer, the Focal- 
Point Plus has built-in firmware to transfer 
files between configured PCs and to act as 
an elementary messaging system. You ac- 
cess Resource-Net through a standard 
communications program such as Cross- 
talk or ProComm; you simply start the 
software, then press @ three times until 
the Resource-Net menu appears. 
Transferring files with Resource-Net is 
similar to transferring files over a null-mo- 
dem cable, except that FocalPoint Plus lets 
the two workstations operate with different 
speeds and handshaking parameters. Since 
the software uses industry-standard proto- 
cols such as Kermit or X-modem that are 
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independent of the particular computer, 
Resource-Net can transfer data between 
dissimilar systems such as Macintoshes 
and PCs with little trouble. 

You can perform most of Resource- 
Net’s functions from its menus, but what 
really makes it shine is its powerful, En- 
glish-like dot command language. With 
this language, you can build a potent series 
of batch files to tailor the system to your 
applications. 

Resource-Net’s e-mail] system is capa- 
ble enough, though limited in its func- 
tions. It allows you to send a text message 
to another station, where the message is 
stored in the RAM buffer of the switch and 
will remain there as long as the unit has 
power from the wall or from its internal 
battery. When the recipient next logs on, 
the switch indicates that a message is wait- 
ing to be retrieved. 

With its built-in file transfer and e-mail 
facilities and its relatively sophisticated 
macro-control capabilities, the FocalPoint 
Plus offers a big punch in a small package. 
It can be an excellent choice for a small of- 
fice network where printer sharing is not 


important. 


“WESTERN TELEMATICING. 
INC-64 
by Mike Byrd 


Western Telematic’s intelligent network 
controller INC-64 bridges the gap between 
intelligent data switches and full-scale 
networking. A highly sophisticated device 
that supports such advanced options as au- 
dit tracking and multiplexing, the INC-64 
can be cost-effective for large networks. 
But its poor performance (it was the slow- 
est unit on our throughput tests despite its 
high speed of 38,400 bits per second) and 
its failure to work with parallel ports may 
give you pause. 

The INC-64 comes in a large, two-tone 
gray case, that is ideal for installation in a 
central telephone closet. The standard unit 
includes eight ports and terminal software. 
Its internals are almost completely modu- 
lar, with a card rack holding the power 
supply, the control module (based on a 
Motorola 68000 microprocessor running 
at 10 MHz), and up to eight eight-port seri- 
al modules. You can even beef up your 
unit by adding a second power supply 





Anew product in need of some fine-tuning, 
the INC-64 from Westem Telematic is 
able to support up to 64 ports; the base, 
8-port version of the switch costs 

$2,115. 


module in place of one of the serial cards. 
Outside the cabinet, you can add a host of 
other options, including external line driv- 
ers that convert the RS-232 signal into RS- 
422 for long cable runs. You also can add 
high-speed on-campus multiplexers that 
you can use to consolidate the output from 
an eight-port card into two composite RS- 
422 lines that can be used for long-distance 
transmissions. 


BUFFERING ON CARDS 

Each eight-port card has a 256K spooling 
buffer that can be used for queuing print 
jobs as well as for handling speed conver- 


FACT FILE 
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INC-64 Intelligent Network Controller 
Wester Telematic Inc., § Sterling, Invine, CA 
92718; (800) 854-7226 (outside Callf.), (714) 
586-9950 


List Price: $2,115; eght-port expansion card, 
$725; file transfer software, $250 for four users. 
Requires: PC with DOS 2.0 or later. 

In Short: A robust switching box offering 
interactive file sharing, port expansion, penpheral 
shanng, e-mail, broadcast, audit trail, and system 
secunty, the INC-64 ts still a new product. itis 
designed for larger installations. 
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Throughput (kilobits per second) 
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in these graphs, each product name is followed by 
the file transfer software used for testing, and by the 
transmission rate in kilobits per second. 


iteiiebiiennunnMben wea PERFORMANCE TESTS: COMPOSITE VIEW 
compression aigorithms and moved it from the d 


virtual disk of a 12-MHz Deil System 200 to the 
virtual disk of an identical machine, If the vendor 
supplied file transter software, we used it. Other- 
wise, we used DCA’s Crosstalk Mk.4 with the Kermit 
file transfer protocol. 

The significant differences shown in the 
performance tests reeutted primarily from the 
switches’ different top transmission speeds. Soma 
machines, tike the Alllance, allowed selection of an 
RS-232 transmission speed of 115.2 kiobits per 
second. Many other data switches can handie a top 
transmission speed of only 19.2 kbps. One data 
switch, the FocalPoint Pius, was not able to transmit 
at its rated maximum speed of 38.4 kbps without 
significant errors, so the test was performed at the 

speed 









next lowest setting. 
The differences reflect both the 
switches’ architecture and the communi- 


on the type of processor or integrated circuits tt 
uses. 

it must be emphasized that many PCs and other 
RS-232 devices cannot effectively use an FIS-232 
Let Sager ag 


how far you can push 
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We keep telling people 
this is not a laser printer. 





The new $995 HP DeskJet PLUS Printer. 





But they keep lookin 
at tive thal . 





aharts 


how 
ypasiaetey, ott trip 10 


o jet aad for 


You won't believe your eyes 
(or ears), either. The HP 
DeskJet PLUS printer gives 
you the same crisp, black let- 
tering. Clean, sharp graphics. 
And whisper-quiet operation. 
But it uses advanced inkjet 
technology to supply these 
laser-like qualities for the 
price of a 24-wire printer. 


For just $995, you get 300 
dpi in a trim 15-pound pack- 
age that’s twice as fast as 
the original. What's more, 

it has built-in landscape and 
improved font selection. 
Including ten built-in fonts 
and over 100 optional fonts, 
with sizes up to 30 points. 
And its 20,000-hour MTBF 








assures a long, happy life. 


So call 1-800-752-0900, Ext. 
276J for the name of your 
nearest authorized HP dealer. 
Then judge the HP DeskJet 
PLUS printer for yourself. 


(A) eackarno 


Documents created using Wordperfect 5.0 and Harvard Graphics software. ©1989 Hewlett-Packard Company PE12912 
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SPF/PC 


Bridging the 
Micro-to-Mainframe 
Editing Gap 


Now you can re-create the main- 
frame editing environment on 
your own PC with SPF/PC, the 
only PC editor functionally equiv- 
alent to editing with ISPF/PDF 
Version 2, Release 2 on MVS. 

























| Files of virtually any size may be 
edited with SPF/PC because it 
uses all extended or expanded 
memory, or disk drive work 
space. 


Mainframe users will especially 
appreciate SPF/PC’s familiar 
commands, fast PC processing 
and micro-to-mainframe file por- 
tability. SPF/PC also offers: 


° True split screen 

¢ Directory/member lists 
¢ Command stacking 

° Binary file editing 

e Hexadecimal editing 

° Network support 


Want proof? Ask for a free, inter- 
active demonstration diskette. 





SPF/PC® — so much like the 
| real thing, you'll forget you’re 
editing on a PC. 


Command Technology 
Corporation 





1900 Mountain Blvd., Oakland, CA 94611 
Phone:(415) 339-3530 FAX:(415) 339-3883 
Orders only: (800) 336-3320 (Canada, U.S.) 
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DATA SWITCHES 


sion and for flow control. This design, 
which buffers each individual port, makes 
the unit of special benefit in data acquisi- 
tion applications. The INC-64 accepts re- 
turn messages from plotters and other bi- 
directional devices and lets you set up 
groups of PCs or terminals to share a given 
printer. 

A replaceable lithium battery furnishes 
backup power for the port configurations, 
the 32K of stored message memory, and 
the system clock. The ports connect to 
workstations and serial devices over ordi- 
nary twisted-pair wiring or standard RS- 
232 cabling. For connectors, you have the 
option of using either standard DB-25 con- 


You log in directly to 
the INC-64’s 
controller. its menu- 
driven configuration 
software lets you name 
each of the ports and 
set up its serial 
communication and 
security parameters. 


nectors, RJ-11 modular telephone jacks, 
or telephone-type punch-down blocks, 
which you can use to connect to the twist- 
ed-pair wiring in your walls through the 
connector blocks in your telephone closet. 

The INC-64 comes with a 3-year fac- 
tory warranty, and the company offers un- 
limited free technical support over a toll- 
free telephone line. Western Telematic 
also has a 30-day unconditional retum pol- 
icy, and it guarantees that any repairs after 
the warranty expires will not cost more 
than 15 percent of the unit’s original 
prices. 


CENTRAL CONFIGURATION 

To configure the ports, you log in directly 
to its controller, using the terminal-emula- 
tion software that comes with the switch. 
(The same program, installed as a 10K 
memory-resident utility, is used to connect 
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Pr EDITOR'S CHOICE 
Trews @ NetCommander NC16 
© 1082 MainStreet 


Our reviewers had several favorites 
in this series of data switches, and 
trying to strike that delicate balance 
between simplicity and flexibility 
became a matter for heated 
discussion. 

The clear choice for a highly 
complete and flexible system goes to 
the NetCommander NC16 from 
Digital Products. Aside from 
handling the usual tasks of device 
sharing and file transfers, this system 
also offers virtual disk drive 
capabilities that work well, and it can 
even provide such unique features as 
IBM 3270 access and automated tape 
backup. Its maximum speed of 
115,200 bits per second gives it 
excellent throughput performance for 
large networks. However, its 
flexibility does not go hand-in-hand 
with simplicity, and installing the 
NetCommander’s software is a 
detailed task. 

By contrast, the 1082 MainStreet 
from Newbridge Networks manages 
to offer an impressive set of features 
while very nearly approximating a 
plug-and-play device. It comes ready 
to attach to both serial devices and 
paraliel printers, and its unique 
autoconfiguration capabilities 
manage to take much of the sting out 
of cabling, normally the most 
troublesome part of installing a serial 
network. The software that comes 
with the 1082 MainStreet package is 
equally simple to use, and the 
system’s demonstrated ability to 
adapt to different baud rates and 
wiring attachments makes it little 
trouble once it’s installed. If future 
growth is less important than being 
able to take the product out of the 
box and use it within 10 minutes, the 
1082 MainStreet should be your 
choice. 

Honorable mention for ease of use 
and performance goes to the Alternet 
from Equinox Systems. Though this 
is anew product, it is a capable one, 
and one that is supported by a 
company with years of experience. 
It’s an excellent choice for small 
networks. 





Network without a network. 


Before buying a LAN, take a Connect up to six PCs on those costly peripherals. 
hard look at your ~ MY CoLas Move cer @elalal cel (oa . WW EV cm tarem eye lez. 
company’s needs. bit To lasers. Printers. Plotters. ]} MENU | choice. Network 
Then take a look at the i Modems. Switch from one RIVEN| without a network. 
Logical Connection. fa device to another from any |b. For as little as $700. 
It could be all the connected PC. Pop up the From the makers 





network you need. 1/26/88 on-screen menu, and it’s done. of Fastback Plus. 

A peripheral sharing device. Link as many as 45 Logical —— 
Simple and affordable. No Connections to 

cards. No file server.No node __ really expand 

disks. Just your equipment, your connectivity } 

logically connected for econ- _— power. Up to 225 


omy and ease of use. users sharing 


All the network =z 
most users need. #esaemenen Mumma = 
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A Peripheral Sharing Device 


SYSTEMS, INC 


Call for details on our Corporate/Dealer Evaluation Program 


Fifth Generation Systems, Inc. * 11200 Industriplex Blvd. + Baton Rouge, LA 70809 + (800) 873-4384, (504) 291-7221 


GIVE US HALF AN HOUR 
AND $399 AND WE'LL 
GUARANTEE YOU A 
FULL FEATURED NETWORK. 


THAT’S ALL it takes to turn two IBM or compatible 
PC’s into a true network. Halfan hour or less to install 


MainLan and $399 for 
MainLan’s complete starter 
pack. 

And if you want to add 
1, 2 or more, it’s justa 
matter of $199 for each 
additional computer. 

An inexpensive way 
to turn your fragmented, 
unsociable collection of 
computers into a fully 
functioning network, 


sharing printers, making files, data and hard disks 





The MainLan Starter Pack-everything you need 
to connect two computers, including two network 
boards, software, documentation, and one 16.5’ 
shielded cable with terminating plugs. The Extension 
Pack contains the network board, and one cable 
and plug set. 


a 
THE 


ORISA 


available to anyone who needs them, giving you g'itsovisy 


electronic mail and the comfort of security. 


FRIENDLY LAN 


MainLan’s menu system lets 

you spend your time working 
instead of learning how to make 
it work. To transfer or manipulate 
files, redirect printer output, or 
send E-mail, just press the appropri- 
ate key. You can be a full-fledged 
member of the network while 
using as little as 50k. All this 

at a transmission rate of 4 Mbps. 


COMPUTER 
AWAROS 
1908 


LAUDABLE LAN 


Don't just take our word on it. 
“PC WORLD” in England says 
“MainLan is a revolutionary 
way of operating in a multiple 
machine environment without 
having to make all of the usual 
sacrifices. It has the potential 
to be the low-cost networking 
standard of the future” The 
kind of features that earned 





Yes, I want to see what MainLan's full-featured LAN will do for me. I understand that I may retum it 
anytime within 30 days, for a full refund if 1am not completely satisfied. 


VS Starter Pack’. .escevstes-cessesesssesceveoss $399.00 + $10 Shipping & Handling* 
—~ Extension Pack(s).........ssscssssccsse: $199.00 + $10 Each Shipping & Handling* 
TOA eee asi: tesecsesnet store 


*Shipping via UPS Blue. **Florida residents add 6% sales tax. 

Payment may be by Visa, MasterCard, money orders, cashiers check, or C.O.Ds. Purchase Orders 
(hardcopies only) are accepted from Fortune 1000 companies, and educational, medical, military 

and government installations. Please note method of payment below. 

NAME SSS ee eee SSS SS 


COMPANY. 
ADDRESS, 
CITY. 


STATE_______ ZIP. 


JE |, | a a ae | 





Money Order or Cashiers Check____ COD. 


Visa_____ MasterCard 





Account Number____ CE Xpiration Date 
S030 (se Eee 
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MainLan the PC MAGAZINE 
EDITOR’s AWARD at the 1988 
British Personal Computer Awards. 
That’s MainLan. 


COMPATIBLE LAN 


Because MainLan is NETBIOS 
compatible, you can run most of 
the popular multiuser NETBIOS 
compatible applications programs 
without modifications. Supports 
file and record locking. 


THRIFTY LAN 


MainLan is easy on your pocket- 
book, too. Our unique hardware 
design costs less to produce—and 
you enjoy the savings. You'll also 
enjoy not having to have an 
expensive network server. 


THE FEATURES 


b> NETBIOS compatible 

D> 4 Megabits per second transmission rate 
D> Needs as little as 50k RAM 

> Printer Sharing 

> Hard Disk Sharing (Virtual Drive) 

> 90 days free support 


THE GUARANTEE 


It’s simple. Try MainLan at our 

special introductory offer of $399 

for the 2-PC Starter Pack and if it’s not 
what you want in a LAN, return it 
within 30 days and we'll return your 
money. The MainLan Extension Pack 
for one PC is $199. Limit of one Starter 
Pack per customer site, please. 






US Sage, Inc. Department CJ1 

2005 Tree Fork Lane, Suite 125 

Lon; , FL 32750 

(407) 331-4400 FAX (407) 331-4406 


MainLan 


LOCAL AREA NETWORK 
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other PCs to the switch.) The INC-64’s 
menu-driven configuration software then 
lets you name each of the ports and set up 
its serial communication and security pa- 
rameters. If you have many identical de- 
vices or workstations to set up, you can 
save time by copying any or all of the setup 
parameters to other ports. 

The INC-64 lets you set up hunt groups 
for modems and other devices, so that you 
can connect to the first available unit in a 
group simply by specifying the group 
name. A system of log-on passwords and 
Master/User port designations allows mul- 
tiple access levels. A port assigned as a 
Master has access to all command func- 
tions, while a User port performs only lim- 
ited functions such as connecting and dis- 
connecting. A monitoring feature lets 
Master stations keep track of data activity 
on the ports as it occurs. 

The INC-64 also has an audit trail fea- 
ture that gives the network manager a de- 
tailed report of switching activity for each 
port. Whenever a connection is complet- 
ed, an audit record similar to a PBX 
SMDR call record is generated. This rec- 
ord logs in the date and time of the event 
and the duration of the connection. This 


For powerful peripheral sharing on a budget 
consider Alternet. Alternet lets up to 16 PC 
users easily share serial and parallel printers. 
Its’ disk-based print spooler ends waiting for 
long print jobs, busy printers and full buffers. 
Instead of swapping floppies, users can 
exchange files with only a few keystrokes. 
And Alternet’s pop-up terminal emulator 


D. WITCHES 


The INC-64 comes into 
its own when called 
upon to tie together 
users on one or two 

floors in an office 
building. 


combination of access security, port as- 
signment, and monitoring features should 
effectively prevent unauthorized use and 
ensure control of data transmission. 


UTILITIES 
EasyLAN, the PC-to-PC file sharing soft- 
ware that comes with the INC-64, caused 
us some difficulty. Its handshaking proto- 
cols required considerable experimenta- 
tion to achieve a satisfactory cabling solu- 
tion with the nine-pin RS-232 interface. 
The system’s e-mail feature lets you 
send messages or transfer data to any or all 


makes modem sharing a cinch. Alternet 
installs easily using the serial COM port 
already in your PCs and telephone wiring - 
instead of expensive LAN cards and coax 
cable. And simple pop-up menus make 
Alternet easy for anyone to use. In fact at 
$995 for an 8PC network, it’s the ideal 
Alternative for your peripheral sharing needs. 
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ports. You can display a list of messages 
and give the source, time, and length of 
each using the Read Mail command. The 
INC-64 system’s Broadcast option lets you 
send a message of up to 16K to one or 
more y 

The INC-64 is not designed for a one- 
or two-room office. It comes into its own 
when called upon to tie together users on 
one or two floors in an office building or in 
one or two buildings on a campus. But the 
newness of the system is a detraction—at 
the time of our evaluation, it had no paral- 
lel connection or print spooling capabili- 
ties, and the system could really use a per- 
formance boost. a 


Mike Byrd holds master’s degrees in engi- 
neering (Purdue) and computer sciences 
(Southern Methodist University). A fighter 
pilotfor the U.S. Air Force, he is also a di- 
vision chief in a branch of the federal gov- 
ernment that develops sophisticated elec- 
tronic systems. M. Keith Thompson is the 
inventor of the AT TurboSwitch and the 
founder and CEO of Meguiwztz Corp. He 
has worked as a developer and consultant 
since the first Altair. Randol Tigrett is pro- 
ject leader at PC LAN Labs. 
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When 30MB i 


igen S 


just wont do... 


201 Family 


of 40, 60 and 80MB drives 


If 30 megabytes just isn’t enough to satisfy 
your disc storage requirements, then Seagate’s 
525"S1251 family offers the capacity, performance 
and interface options you need for any operating 
environment. 

The cornerstone of our family is the best- 
selling ST251. Available in both ST412 and SCSI 
interfaces, with either 28 or 40 msec access 
time, this 42MB drive is perfect for demanding 
| applications. 

For 50% more capacity, our ST277 features 
64MB of formatted storage, with the same access 
time options as the ST251. And for performance- 
driven, high-capacity applications, our 84MB 





51296 has a 28 msec access time and an SCSI 
interface. 

Each drive in the family comes complete with 
utility software for easy installation and drive 
partitioning. You can configure the right solu- 
tion for your computer system by choosing from 
Seagate's own line of controllers and adapters for 
the ST251 family. 

No matter which model you choose, you'll 
receive the same high quality and reliability that 
have made Seagate the first name in disc drives 
worldwide. For more information on the ST251 
family, contact your authorized Seagate Distributor, 
or call Seagate at 800-468-DISC. 
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If you were ordering a new computer to- 
day, should you specify that it come with 
DOS or with OS/2? 

A year ago that question would have 
been silly. Today, however, OS/2 is no 
longer an operating system in search of an 
application. With Paradox, WordPerfect 
5.0, Lotus 1-2-3, and Logicomm, you al- 
ready have the big four office essentials: 
database, word processor, spreadsheet 
program, and communications software. 
And as each new OS/2 application comes 
out, the time when OS/2 will become a 
genuinely live option draws that much 
nearer. 

The trend points to OS/2 viability in the 
foreseeable future, then, even if the break- 
out point has not been reached. Indeed, the 
problem facing most users is less when 
than what: they don’t yet know quite what 
it is they'll be getting with OS/2. What are 
the hands-on meanings of those buzz- 
words ‘‘multitasking’’ and ‘‘graphical 
user interface’’? That’s where this article 
comes in. 

We're going to present you with a sce- 
nario and a script. The scenario, in brief, 
assumes you're buying a computer for 
OS/2. After going through a number of PC 
Magazine articles (of course), you’ve 
rightly decided that an 80286 or 80386 ma- 
chine is the way to go. You’ve found a 
good deal, with a VGA card and monitor 
(after all, that is the new standard) and a 
hefty 60- or 80MB hard disk. You’ve 
heard enough about OS/2 to know that 
you'll need a lot of RAM, so you’ve added 
4MB. And, of course, you’ve included a 
mouse to take full advantage of the new 
graphical interface. 

On the software side, we'll suppose that 
developers really will take advantage of 
the powerful programming features OS/2 
provides, making the OS/2 versions of fa- 
miliar software clearly better than their 
predecessors. Initially, of course, some 
applications will run only in full-screen 
text mode. Other applications—in time, 
probably all—will run under the Presenta- 
tion Manager in OS/2, Version 1.1, which 
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OS/2—A NEW 
PERSPECTIVE: 
Viewing OS/2 as an 


end-user application 


for managing your 


system is key toa 
successful upgrade. 





adds the graphical interface to the multi- 
tasking capabilities of the kernel. For prac- 
tical purposes, the strictly character-based 
OS/2, Version 1.0, is now obsolete. 

What is OS/2, really? It’s an environ- 
ment—somewhat more expensive than the 
old DOS environment—in which you 
“‘manage’’ your computer system. Better 
still, let’s call it an end-user ‘‘application’’ 
for managing your computer system. It 
may seem a little odd to describe an operat- 
ing system as an end-user application, but 
as far as the end user is concemed that’s all 
it actually is. 

To see how this description applies, 
let’s tum to our script and take you through 
a hands-on tour of OS/2. If you’re in front 
of a machine such as we’ve described and 
you have the OS/2 1.1 package in front of 
you, you can actually use the Lab Notes as 
a Script to try out the environment. This is 
the best way to learn what OS/2 is capable 
of doing, what multitasking really is, and 
what the talk about a graphical interface is 
all about. 

During the tour, you’ll quickly install 
OS/2 (it’s easy), boot it up, and run some 
programs with it. You'll use its windowing 
system and facilities, learn how to use the 
on-line help system, access the OS/2 text- 
based command line, and write OS/2 batch 


files. You’ll see how to add programs to 
OS/2’s program starter and you'll even 
use—albeit briefly—the DOS compatibil- 
ity environment. Finally, you will be able 
to install and run Borland’s SideKick for 
Presentation Manager, the first Presenta- 
tion Manager port of a classic DOS appli- 
cation. There isn’t a whole lot that can go 
wrong, unless you issue a DEL *.* com- 
mand—but that’s something you should 
already know about! 


MOUSE BASICS 
While OS/2 can be run from the keyboard, 
we'll assume here that you have a mouse 
available and will use it for most opera- 
tions. In a graphical environment a mouse 
makes infinitely more sense. So let’s take a 
moment to become more familiar with 
some basic mouse concepts. (You can skip 
this section if you’re already comfortable 
with using a mouse.) 
@ The movable arrow on the screen is 
called a mouse pointer. 
@ The push buttons on a mouse are simply 
called buttons. In OS/2, the left mouse but- 
ton is used for selecting most items on the 
screen. (If you're left-handed, you can 
change the select function to the right but- 
ton.) 
@ Toselect an item with the mouse, move 
the mouse pointer to the item on-screen, 
then press and release the mouse button. 
This procedure is also known as clicking 
on an item. 
@ Double clicking on an item means 
pressing and releasing the mouse button 
twice in rapid succession. The allowable 
interval between mouse clicks before the 
system interprets them as different events 
can be adjusted. 
m To drag an item across the screen, 
move the pointer to the item, then press 
and hold the mouse button down. As long 
as the button remains depressed, moving 
the mouse pointer around the screen will 
pull the selected item with it. 

We'll worry later about niceties such as 
adjusting the click rate and switching the 
mouse buttons around. 
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INSTALLATION 

OS/2 is easy to install, but you should be 
sure to read this section through to the end 
before you start. Then, with your OS/2 in- 
stallation disk and your system disks in 
hand, all you do is insert the installation 
disk in drive A:, tum on your machine, and 
follow the screen instructions for inserting 
the disks. 

Most OS/2 files are provided in a com- 
pressed format, so you don’t COPY *.* to 
your hard disk. The installation process, 
for the most part, consists of setting up cer- 
tain default directories and copying and 
expanding files onto your hard disk from 
the OS/2 system disks. The entire process 
should take about 20 minutes. 

Do be careful to note that the OS/2 in- 
stallation process will replace any version 
of DOS you have on your hard disk. The 
installation will not change any other files 
on your disk. Because your old files are 
left intact, you can maintain your old DOS 
system simply by creating a bootable DOS 
floppy and copying your CONFIG.SYS 


and AUTOEXEC.BAT files to it. When 
you want to bring up DOS, just boot from 
the floppy and your old system will be 
teady to go. [Note: For readers who insist 
on working the other way around, Charles 
Petzold showed how to create an OS/2 
boot-up floppy in his Environments col- 
urnn in the April 25, 1989, issue —Ed.] 

Note too that if your machine is new 
and DOS is not already installed, you 
should consider whether you will ever 
need to go entirely back to DOS. (You can 
usually count on one of your less progres- 
sive friends or coworkers coming by to 
show you a DOS-based application.) If 
you will, make sure to install DOS first, 
then install OS/2 on top of it. The reason 
for this is that DOS can’t use OS/2’s hard 
disk partitions, but OS/2 can use those cre- 
ated by DOS. And, of course you'll also 
need to create a DOS boot disk, as ex- 
plained above. 

As with DOS, you can fine-tune OS/2’s 
boot-up configuration by making entries in 
a CONFIG. SYS file. Under OS/2, in fact, 
having a CONFIG.SYS file has become 
mandatory. The installation program cre- 
ates it and makes a number of default en- 
tries. In addition, the Presentation Manag- 


er uses a file called OS2.INI to set some of 
its configuration parameters. This is dis- 
cussed in greater detail in the sidebar 
“Configuring OS/2 and Presentation Man- 
ager.” 


STARTING OUT 

When you boot up OS/2, it’s ready to go as 
soon as the Start Programs window and 
mouse pointer appear. Shown in Figure 1, 
this window is the preferred place from 
which to run OS/2 programs. 

The objects at the bottom of the screen 
are icons, which always represent pro- 
grams that are loaded and running but not 
currently displayed in a window. The 
icons on the left in Figure 1 represent the 
DOS compatibility environment and the 
OS/2 print spooler, respectively; the one 
on the right is for the Task Manager. 


GETTING HELP 
The Start Programs menu reveals that you 
can access OS/2’s on-line help facility by 
pressing the Fl key or by moving the 
mouse pointer and clicking on the word 
Help. 

Once you select Help, OS/2 will briefly 
change the mouse pointer to an hourglass 


CONFIGURING OS/2 AND PRESENTATION MANAGER 


by Richard Hale Shaw 


Under DOS, you use the CON- 
FIG.SYS file to specify system settings 
and to load device drivers. You can also 
use it to specify an altemative com- 
mand interpreter. CONFIG.SYS also 
plays a similar but somewhat more im- 
portant role under OS/2, 

If you study the listing in Figure A, 
some of the commands in the OS/2 
CONFIG.SYS file should be familiar. 
You'll find that BREAK, FCBS, and 
SHELL are still available and are used 
by the DOS compatibility session. Oth- 
er entries, such as the DEVICE state- 
ments, are used both by the DOS ses- 
sion and by OS/2 to load device drivers. 
While both OS/2 and DOS sessions use 
the BUFFERS statement, the old DOS 
FILES statement has disappeared. (The 
DOS session relies on OS/2 to service 
file handling requests.) 

Some CONFIG.S YS commands are 
familiar in other ways. Under DOS, for 
example, you can use the SET com- 
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CONFIG.SYS COMPLETE LISTING 


PROTSHELL=C:\0S2\PMSHELL.EXE C:\0S2\0S2.INI C:\0S2\CMD.ExE 
SET PATH=C:\0S2;C:\082\SYSTEM;C:\0S2\INSTALL;C:\3 
SET DPATB=C:\0S2;C:\0S2\SYSTEM;C:\0S2\INSTALL;C:\} 


LIBPATH=C :\0S2\DLL;C:\; 
SET COMSPEC=C:\0S2\CMD.EXE 
SET PROMPT=$i[Sp] 
BUFFERS=30 

DISKCACHE=64 

MAXWAIT=3 

MEMMAN=SWAP, MOVE 
PROTECTONLY=NO 
SWAPPATH=C:\0S2\SYSTEM 512 
THREADS=1 28 

SHELL=C :\\0S2\COMMAND.COM /P 
BREAK=OFF 

FcBS=16,8 

RMSIZE=646 


COUNTRY=8 01, C:\0S2\SYSTEM\ COUNTRY .SYS 


DEVICE=C:\0S2\POINTDD.SYS 
DEVICE=C :\0S2\MOUSEBS5 .SYS 
DEVICE=C:\0S2\ PMDD.SYS 


DEVINFO=SCR, VGA, C: \OS2\VIOTBL.DCP 


DEVICE=C :\0S2\EGA.sYs 





Figure A: When you instail OS/2 on your machine, it will automatically create a CONFIG.SYS file 


similar to the one shown above. 


icon. PM applications often display this 
hourglass when a program is busy and 
must ignore mouse and keyboard input 
momentarily. When the loading is com- 
plete, the mouse pointer will revert to its 
normal shape and the Help screen for Start 
Programs will appear. 

OS/2 help screens are context sensitive: 
the text they display always relates to the 
window from which you selected Help. 
You can also bring up an index to select 
from other help topics. 


WINDOWING BASICS 

Let’s take a moment here to become more 
familiar with using the mouse in windows. 
The vertical scroll bar (on the right side of 
the help window, with up and down ar- 
Tows at each end) allows you to scroll 
through the help text. You can click on the 
upper arrow to move up in the text and on 
the lower one to move down. If you click 
and hold the mouse button on an arrow, the 
text will keep scrolling. Though none are 
present on this screen, similar horizontal 
scroll bars are often available. 

The scroll bar slider represents your po- 
sition in the text. You can drag the slider 
and scroll the text, or you can click on any 

AS 

mand either in batch files or from the 
command line to environment 
variables (PATH, , and oth- 
ers). You cast still use SET in those 
ways under OS/2, when you do 
SET will affect the session in 
which you issue the command. To cre- 
ate SET commands that apply to every 
session, you must place them in CON- 
FIG.SYS. If you alin prope the listing, 
you'll find that the i 
issues SET commands in CON- CON- 
FIG.SYS for PATH, DPATH, COM-. 
SPEC, and PROMPT.. 

DPATH is & new variable that sets 
up a search path for data file requests 


you must set up a DPATH variable. 
Programs, however, are still searched 
foritecagh thee ional PATH state- 
ment. } 


IMPROVING PERFORMANCE 

Depending on the amount of memory 
available in your machine, some of the 
new CONFIG.SYS commands may 
improve OS/2’s performance. The 


ep 


scroll bar position on either side of the slid- 
er and it will jump to that point. Then the 
scroll bar will adjust the text accordingly. 
Several pushbuttons appear at the bot- 
tom of the Help window. Their function is 
to allow you to escape from the help win- 
dow, to view an index of help topics, or to 
view a help screen that explains the Pre- 
sentation Manager keys. Note that the de- 
fault a is the one with the high- 


AntRGUeNy, OSiz 
pat full-screen, soneene prompt 


mc wineewed command prompt 


RMSIZE command lets you set the 
memory used by the DOS session. 
Without this entry nm CONFIG.SYS, 
OS/2 gives the DOS session the maxi- 
mum amount of memory possible. (Be- 
cause some parts of OS/2 must reside in 
absolute low memory, this is less than 
the theoretical 640K. Typically, setting 
RMSIZE equal to 640 will result in 
512K of memory.) Since the OS/2 in- 
stallation program sets RMSIZE to 
640K, that is 640K that OS/2 can’t use. 
If you intend to use the DOS session 
only for small programs, you might en- 
ter RMSIZE=384, for example. 

You also have the opportunity to re- 
move the DOS session entirely. Doing 
so frees up the memory that would be 
allocated to the DOS session for your 
OS/2 sessions. Entering PROTECT- 
ONLY=YES will remove the DOS 
session. PROTECTONLY=NO will 
restore the DOS session. Note also the 
DEVICE=EGA.SYS line. This is used 
by the DOS session and must be re- 
moved from CONFIG.SYS when 
PROTECTONLY= YES is used. 

As an alternative to removal, state- 


lighted border, which can be selected by 
simply pressing Enter. 

If you take a couple of minutes, you can 
explore these possibilities for yourself. For 
now, let’s return to the Start 
window by clicking on the Esc pushbutton 
or by pressing the Esc key. 

We are now ready to leam to use our 
first Presentation Manager application. 
Use the mouse pointer to double click on 





ments in the CONFIG.SYS file can 
simply be REM’d out. The REM state- 
ment is designed to let you place re- 
marks or comments in CONFIG.SYS, 
but it also provides a convenient way to 
remove an unneeded statement tempo- 
rarily. If EGA .SYS is present when the 
DOS session is not specified, for exam- 
ple, the boot process will report an er- 
tor. This is not a serious problem—you 
simply hit the return key and continue 
on—but it’s cleaner to remove it. You 
can also make OS/2 display the error 
without pausing by adding 
"PAUSEDMERROR=WO t6.0ONRSG.STS 


OS/2 uses the BUFFERS statement 
in CONFIG.SYS to allocate memory 
for its file handling. Each buffer takes 
up 512 bytes, so BUFFERS= 100, for 
example, will absorb SOK of memory. I 
don’t think you'll need to set it this 
high, but a setting of BUFFERS=50 
board. 

Another CONFIG.SYS entry that 
can improve system performance is 

CONTINUES 


JULY 1989 PC MAGAZINE 


Lab Notes 


the File System entry. The File System 
window will appear. 


EXPLORING THE FILE SYSTEM 
The File System is both easy to use and a 
good introduction to Presentation Manager 
applications. File System lets you perform 
all the standard file operations that you 
would ordinarily execute from the DOS 
command line. In addition, it graphically 
illustrates the arrangement of the files and 
subdirectories on your hard disk. If you 
don’t have any previous experience with 
graphical interface programs, you'll find 
File System a refreshing change from the 
DOS command-line approach to file man- 
agement. 

When you start File System, it displays 
a directory tree of the drive (usually C:\) 
from which you booted OS/2. The Direc- 
tory Tree window will remain open until 
you exit File System. You canclick on one 
of the drive icons (or use Ctrl and the drive 
letter) to view the directory structure of an- 
other drive. If you try to access an empty 
floppy drive, selecting the Cancel push- 
button in the Error Message window that 


(CONFIGURING 08/2" CONTINUED) 
DISKCACHE. A disk cache stores fre- 
quently read data so that subsequent ac- 
cesses will retrieve them from memory 
rather than from the disk. While the in- 
stalled OS/2 default is 64K, you might 
want to consider at least 128K (if not 
256K) if you can spare the mem- 
ory—the more the better. OS/2 is a fast 
operating system, but the less time it 
needs to wait for the disk, the better. 

When modifying these commands, 
keep in mind that OS/2 and the PM 
need nearly 2MB of memory to run ef- 
ficiently. Add in the 640K for the DOS 
session and a 128K disk cache, and you 
have about 1.2MB left for other pro- 
grams on a 4MB system. 

You can fine-tune your system’s 
memory usage by trying to mun all of 
your most used applications 
simultaneously. If you have enough 
disk space, you should be able to set up 
a big enough swap file so that OS/2 will 
be able to run most of your programs, 
though the system will become slower 
as more swapping becomes necessary. 
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appears will reset Directory Tree back to 
drive C:. 

You can use the scroll bar in the Direc- 
tory Tree window to view the list of direc- 
tories. Use it to find the OS2 directory, 
then select the directory by clicking once 
on OS/2. A window will open and display 
the files in that directory (see Figure 2). 

Notice how File System uses icons to 
identify the types of files displayed in a di- 
rectory window. File-drawer-shaped icons 








OTHER END-USER COMMANDS 

As mentioned in the main article, the 
LIBPATH statement sets up a path for 
OS/2 to find dynamic link libraries 
(DLLs). OS/2 applications will increas- 
ingly take advantage of DLLs in the fu- 
ture, so you may have to modify this 
statement from time to time. 

Two other general commands are 
worth noting. The SWAPPATH com- 
mand specifies the path to the system 
swap file. This is the file that OS/2 uses 
to implement its virtual memory 
scheme by swapping portions of mem- 
ory out to a disk file. You may want to 
reset this command to place the swap 
file on another drive. The installation 
default is 





which puts the swap file in the 
CAOS2\SYSTEM directory. The num- 
ber represents the amount of free space, 
in kilobytes, that OS/2 will leave free 
for other applications as the swap file 
grows. 





represent subdirectories, and rectangular 
icons represent executable files or pro- 
grams. You can double click on a pro- 
gram’s icon to nun a program. The icons 
that resemble a page of paper with a comer 
turned down are for other files. 

The File System window’s Action Bar, 
at the top, includes several selections: File, 
Options, Tree, Arrange, Window, and 
Exit. As you select them, each will display 
a pull-down menu. Try selecting Options. 


Figure 2: Directory 
Tree is shown here 
tunning as a 
window under the 
File System 
program. 


The SHELL command specifies the 
path to the DOS session command pro- 
cessor. There is no reason to change 
this statement. However, you should 
realize that the COMMAND.COM 
specified in the SHELL command is 
not the same as the one on your DOS 
3.3 or 4.0 disks. This is a special COM- 
MAND.COM configured to work with 
OS/2. Thus, you should treat it as if it 
were another version of DOS. Don't 
change the SHELL command to point 
to the wrong COMMAND.COM. 

Finally, the PROTSHELL com- 
mand specifies the path to the OS/2 pro- 
tected-mode command . The 
installation default sets this to the Pre- 
sentation Manager shell and instructs it 
to load CMD.EXE for windowed and 
full-screen OS/2 prompts. You can add 
to it the name of a batch file that will be 
run by CMD.EXE whenever you start 
an OS/2 command prompt. 

The IOPL command allows a pro- 
gram to request and receive additional 
privileges. In this way a program can 

CONTINUES 
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Our T1000 portable PC can 
now make you more productive 
than ever before. 

Because when you buy one 


Microsoft’ Works absolutely free. 
Purchase a T1000 by itself, and 
welll give you Microsoft Works 
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The battery-operated T1000 
offers desktop power, yet is about 
the size of a 3-ring binder. 

Microsoft Works gives you 
integrated word processing, 
spreadsheet, database and com- 
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You can use the entries in this menu to alter 
the appearance of a directory window. For 
instance, if you select Display Options, the 
window in Figure 3 will appear. This win- 
dow lets you control the content of the di- 
rectory window. 

The Display Options window contains 
several additional display objects com- 
monly used in Presentation Manager pro- 
grams. The object at the top of the window 
is an entry field, not unlike those found in 
DOS applications. You can use entry 
fields to type in information (such as a file 
specification or a path). Some entry fields 
let you type in more information than they 
can display, in which case they'll automat- 
ically scroll the text to the left when you 
reach the end of the field. If more than one 
field is present, use Tab and Shift-Tab to 
move from field to field, or place the cur- 
sor in a particular field with the mouse. 

Other display objects you will see in the 
window are round icons called radio but- 
tons. These allow you to make a single 
choice from a list of items. Another icon 
used in this window is a check box, which 
lets you designate (check off) one or more 
items in a list. Use the mouse to toggle the 
markers and check boxes on and off. 

The Display Options window also lets 
you control the appearance and content of 
the directory windows. You can change 


(‘CONFIGURING 08/2" CONTINUED) 
gain access to code, data, and devices 
from which it would ordinarily be 
barred. This is critical for de- 
buggers. In order to run Microsoft 
CodeView (and other debuggers as they 
become available for OS/2), you must 
change the default from IOPL=NO to 
IOPL=YES. Altematively, you can 
selectively give programs this privilege 
by specifying a statement such as 
IOPL=CVP.EXE. 

You probably won’t have to change 
the MAXWAIT, MEMMAN, and 
PRIORITY commands. The first con- 
trols the OS/2 task scheduler, the sec- 
ond toggles virtual memory swapping, 
and the third influences OS/2’s ability 
to set task priorities. 

TIMESLICE lets you control the 
time that OS/2 uses to schedule the in- 


dependent parts of a process, which are 
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the displayed file order from alphabetical 
to chronological, for example. The specif- 
ic effect produced will depend on the se- 
quence of your actions. If you open the 
Display Options window when Directory 
Tree is the topmost window, the options 
will affect all new directory windows; oth- 
erwise the options affect only the topmost 
directory window. 

Another entry in the Options pull-down 
menu is Full. This entry changes the direc- 
tory display window to include more-de- 
tailed information on each file or directory. 


CREATING A DIRECTORY 
To create a new subdirectory, select File at 
the Action Bar and then click on the Create 
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known as threads. The THREADS 
command lets you set the maximum 
number of threads available in the sys- 
tem. You can allot up to 255, but 64 to 
128 should be more than sufficient 
most of the time. 


THE OS2.1NI FILE 
The OS/2 installation program creates a 
file called OS2.INI when you install 
OS/2. The PM uses this file to store sys- 
formation. A PM application also uses 
OS2.INI to store configuration infor- 
mation unique to that application. 
Control Panel, for instance, stores 
virtually all its settings in OS2.INI (see 
the discussion of Control Panel in the 
main text). This includes the system 
color preferences, mouse preferences, 
country preferences (including date, 
time, and currency formats), installed 






directory entry in the File pull-down 
menu. This will bring up the Create Direc- 
tory window. Since OS/2 is the currently 
displayed directory window, this opera- 
tion will create a subdirectory in the OS/2 


Type in the name of a new directory 
(let’s call it the JUNK directory); you can 
then press Enter or select the Create push- 
button to create the C:\OS2\JUNK subdir- 
ectory. File System will create the new di- 
rectory and place it in the Directory Tree 
window. To view the contents of the 
JUNK directory, double click on either of 
its entries—the one in the Directory Tree 
window or the one in the OS2 directory 
window. 


File System 
include a text entry 
field, check boxes, 
radio buttons, and 
| pushbuttons. 





fonts, and printer drivers. Indeed, you 
can think of Control Panel as a high- 
level OS2.INI editor. 

Various other parts of the Presenta- 
tion Manager access OS2.INI, as well. 
When OS/2 boots up, for example, 
Task Manager checks OS2.INI for font 
filenames. Then it can load fonts and 
make them available for all applica- 
tions. The Presentation Manager proce- 
dures for creating and manipulating 
various window objects (such as the ti- 
tle bar, menus, and pushbuttons) make 
use of the color preferences stored in 
OS2.INI. In addition, File System uses 
it to hold the date and time format used 
in displaying file information. 

Finally, OS2.INI is important for 
printing. Application programs can ac- 
cess OS2.INI to determine your default 
printer, the associated printer port, and 
the name of the printer device driver. m 
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Lab Notes 


You can override the default C:\OS2 
path to the JUNK subdirectory by typing in 
the full path to another location. Further, 
you can create several directories at the 
same time by typing in the names of the di- 
rectories separated by blanks. 

To get a better look at JUNK and its 
parent directory, OS2, let’s move the 
JUNK directory window to the right. 
Move the pointer to the title of the window 
(called the Title Bar). Press the mouse but- 
ton and, holding it down, drag the window 
to the right. Use the same method to move 
the OS2 directory window to the left. 

By clicking the mouse pointer any- 
where within the exposed portion of a win- 
dow, you can bring that window to the top 
of an overlapping group of windows. This 
process is known as activating a window. 
The active window is highlighted and re- 
ceives keyboard and mouse input. You can 
swing through the directory windows by 
repeatedly pressing Ctrl-F6, or you can use 
the Window pull-down menu to choose 
from a list of open directory windows. 

With both the OS2 and JUNK directory 
windows open, you can copy files from 
one to the other. Select APPEND.EXE in 
the OS2 directory window by clicking on it 
once. With the mouse button held down, 
drag the mouse pointer to the JUNK win- 
dow. Note that in the process File System 
has changed the mouse pointer to a file 
icon. Release the mouse button when the 
pointer is in the JUNK window, and File 
System will copy APPEND.EXE from 
OS2 to OS2\JUNK. 

You can also copy multiple files in one 
fell swoop. Hold down the Ctrl key while 
you click on the entries you want, and the 
whole group will be highlighted. Release 
Ctrl and click on one of the entries. Drag 
the pointer to the other window (the point- 
er will change to a multifile icon). When 
you release the button, the files will be 
copied to the other window. Use this to 
copy entire subdirectories, as well. 

You can also move files instead of 
copying them. The difference is that you 
hold down the Alt key while dragging the 
pointer from one window to another. 
When the mouse pointer changes to a file 
icon during a move, the icons in the source 
window disappear. You can even move 
files across drives. (When moving files 
from one drive to another, File System first 
copies the files to the destination drive and 
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then deletes them from the source.) You 
can use the Copy or Move entries directly 
from the File pull-down menu, but the vi- 
sual approach we’ve just described is sim- 
pler and more intuitive. 


SELECTING FILES 

You don’t have to scroll through the win- 
dow to locate and select files. If you sim- 
ply press the first letter of the filename, 
File System will jump to the first matching 
entry. Similarly, you can use spacebar, in- 
stead of the mouse, to select files. If you 
choose an unselected name after you re- 
lease the Ctrl key, previously selected 
names will be deselected. And you can se- 
lect the Undo entry in the File pull-down 
menu (or hit F9) to reverse an accidental 
selection or deselection. 

Since OS/2’s multitasking environment 
allows background programs to create, de- 
lete, and copy files, a background process 
might change a directory without your 
knowledge. You can use F5 or the Refresh 
entry in the Window pull-down menu at 
any time to update a directory display. 

File System also lets you associate file 
extensions with programs. Suppose, for 
example, that you decide to associate the 
.TXT file extension with your word pro- 


cessor. Every time you select a file with 
that extension, File System will bring up 
your word processor and give it the name 
of the selected file, just as if you had typed 
it on the command line. 

You can set up such associations by us- 
ing the Associate entry in the File pull- 
down menu. File System will let you enter 
an extension to associate with a program or 
a program name to associate with a file. 

That’s enough information about File 
System to get you started. There are many 
more features to explore, but since you can 
do that on your own, we'll leave File Sys~ 
tem for now. We won't actually close File 
System down, however—you never know 
when you'll need to use it again. We’ll 
iconize it instead. One way to do this is by 
clicking on the system menu and sclecting 
the Minimize option. When you do so, 
note that an appropriately designed icon 
appears at the bottom of the screen. 

By now you’ re probably starting to feel 
comfortable with PM’s windowing inter- 
face and the mouse. Introducing OS/2, 
found on the Start Programs window, will 
give you a good deal more information 
about the Start Programs, Task Manager, 
File System, and Help windows. It also in- 
cludes a Presentation Manager simulator 
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All other sessions 
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Figure 4: The user can cycle through each OS/2 session by hitting Alt-Esc. Only one session can 
have control of the physical console at any given time. 


that will help you leam to use the features 
and functions of the system. 


FULL-SCREEN COMMAND LINE 

There are times when you don’t want all 
the useful features and visual interaction 
built into the Presentation Manager. If all 
you need to do is bring up your word pro- 
cessor with a filename you already know, 
a graphical interface can represent an an- 
noying degree of overkill. Thus, OS/2 still 
offers you a traditional command-line in- 
terface for working with programs and 
files. Just click on the Full-Screen Com- 
mand Line selection in the Start Programs 
window and you'll have a screen that al- 
most looks like good old DOS. 

The screen is produced by CMD.EXE, 
which is basically the OS/2 equivalent of 
the DOS COMMAND.COM. OS/2 intro- 
duces a few subtle differences, however, 
so we must pause for a moment to go over 
some new terminology. 


SESSIONS AND SCREEN GROUPS 

Even though OS/2 allows a number of pro- 
grams to run simultaneously, there is only 
one physical monitor, keyboard, and 
screen attached to a given system. Let’s 
call these three devices, collectively, the 
physical console. Obviously, only one ap- 
plication can communicate with the physi- 
cal console at any given instant, or there 
would be chaos. OS/2 juggles the needs of 
all the applications running under it in such 
a way that only one application—selected 
by the user—‘‘owns’’ the physical console 
at any given time. All other applications 
communicate with a virtual console. 

Each application runs in its own screen 
group. It’s called a group because, in gen- 
eral, an application involves more than one 
underlying process, and each process may 
be able to communicate with the console. 
More commonly, a screen group is re- 
ferred to as a session. When a user switch- 
es between different applications (or ses- 
sions), what he is actually doing is giving a 
particular session ownership of the physi- 
cal console. When an application has con- 
trol of the physical console, it is said to be 
operating in the foreground. All other run- 
ning applications are said to be running in 
the background. These relationships are 
shown in Figure 4. 

OS/2 lets you create as many as 12 full- 
screen character-mode (that is, DOS-like) 
sessions, one PM session, and the DOS 
session. There are other types of OS/2 ses- 
sions, but we won't go into them here. 

Within its own single session, the Pre- 
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Figure 5: OS/2, Version 1.0, can simultaneously multitask 46 applications. 


sentation Manager can simultaneously run 
up to 16 PM programs and as many as !6 
windowed text sessions. (We'll get to these 
shortly.) File System, for instance, is a PM 
program, and so runs in the Presentation 
Manager’s session (Figure 5). Under the 
Presentation Manager, more than one run- 
ning PM application and/or text window 
can share the video display, but only one 
application can have the focus (the ability 
to interact with the user through the key- 
board and mouse) at any one time. 


USING CMD.EXE 

You can run OS/2 programs from the com- 
mand line (full screen character mode) in 
exactly the same manner as you do under 
DOS. Most of the traditional and familiar 
DOS commands are available here, and 
OS/2 provides some new ones. Enter 


PIERS ocmiasane. Pss0iF 


and you’ll see that the OS/2 version of the 
DIR command has been enhanced to ac- 


cept multiple arguments. This is also true 
for DEL, TYPE, MD/MKDIR, and 
RD/RMDIR. 

The CMD.EXE interface is very simi- 
lar to that of the DOS environment, but 
more functionality has been built into it. 
For example, there are new command-line 
operators that let you run multiple or se- 
lected commands. Enter 


DIR test.exe && COPY test.exe Ajunk “/) 


and if the command to the left of && is 

successful (that is, if test.exe exists), then 

the command to the right of && (in this 

case, the copy command) will be execut- 

ed. The && is called the AND command. 
Similarly, enter 


"DIR Giiteet.exe 11 copy \junk °° 


“\test.exe a3 0% Gta 


and if the first command is successful, the 
second will be ignored. If the first com- 
mand is not successful (if test.exe does not 
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exist), the second command will be exe- 

cuted. The | | is called the OR command. 
Now enter 

[DIR test.exe & COPY test.exe 

| Munk\Vtestl.exe & cls.” 





and each command will be executed in the 
order given. The ampersand (&) is called 
the command separator. 

There are other operators, but this 
should give you an idea of the functionality 
that has been added to CMD.EXE. 


DETACH AND START 

One of the new OS/2 commands is De- 
tach. This command lets you start pro- 
grams in a special session that runs only in 
the background—you’ll never see it and 
you can’t interact with it. Of course, that 
means that you shoukd only use it on pro- 
grams that don’t need to print messages on 
the screen or get input from the keyboard. 

For instance, you can DETACH a pro- 
gram to sort a file (using the SORT com- 
mand, for example) in the background. 
Another use of DETACH might be for 
running a script-driven communications 
program that downloads files in the back- 
ground. The advantage of using DETACH 
is that it doesn’t use up a session. The dis- 
advantage is that you won’t know when 
the program is done or how it’s do- 
ing—anmless it uses one of OS/2’s special 
facilities to keep you posted. 

Another new OS/2 command is 
START. It lets you start a new session 
from the command line of another session 
or from a batch file. By using START, you 
don’t have to return to the Start Programs 
window to begin a new session. You can 
also use START to mun programs when 
you first boot OS/2. 


OS/2 BATCH FILES 

OS/2 provides a batch facility similar to 
that available under DOS, except that 
OS/2 batch files use a .CMD extension in- 
stead of .,BAT. This allows you to create 
OS/2 versions of DOS batch files that can 
take advantage of OS/2’s added function- 
ality. 

SETLOCAL and ENDLOCAL are two 
new OS/2 batch file commands. SETLO- 
CAL will preserve the session’s current 
drive, directory, and environment settings 
at the time that you execute it. You can use 
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ENDLOCAL later in the batch file to re- 
store these settings, this saves having to 
write batch file lines to do the same thing. 
For instance, in a DOS batch file you 
might have to use the following environ- 
ment strings to save the drive and directory 
information: 


petals 
set dir=WUNK 


r 


darsvek 
ed dirk 


Under OS/2, the batch file simply be- 
comes 


These commands localize changes made 
to the drive, the directory, and the environ- 
ment strings. They are not unlike the 
PUSHDIR and POPDIR utilities presented 
in the Programing/Utilities section of the 
May 27, 1986, issue. 

STARTUP.CMD is OS/2’s equivalent 
of DOS’s AUTOEXEC.BAT. You create 
this special batch file yourself, just as you 
had to create AUTOEXEC.BAT for DOS. 
OS/2 looks for STARTUP.CMD in the 
root directory of the C: drive. You can use 
the START command in STARTUP 
-CMD to start various programs in their 
own sessions when you boot OS/2. By the 
time the Start Programs menu appears, 
these programs will already be running. 
The effect is similar to running TSR pro- 
grams from AUTOEXEC.BAT under 
DOS, except that these are full, working 
applications, each running in its own inde- 
pendent environment. 


RETURNING TO THE PM 

Now let’s return from the full-screen com- 
mand prompt to the Start Programs win- 
dow. There are several ways to get there, 
but you can’t use a mouse. The easiest way 
is simply to close this OS/2 session by typ- 
ing EXIT at the OS/2 command prompt. 
The full-screen window will close and 
you'll be back in the PM session with the 
Start Programs window. You can also use 
Alt-Esc to switch from one session to the 
next or to switch through the programs 
running in Presentation Manager win- 





dows. You also can use Ctrl-Esc to bring 
up the Task Manager, which automatically 
takes you back to the PM session. 


PM'S WINDOWED TEXT SESSIONS 

OS/2 lets you run CMD.EXE in a Presen- 
tation Manager text window as well as at 
the full-screen command prompt. To do 
this, you select OS/2 Windowed Com- 
mand Prompt from the Start Programs 
window. OS/2 will open a new window 
with its prompt inside. 

This session is just like the full-screen 
session except that everything is displayed 
inside a window. Try DIR and some of the 
other commands here. You may need to 
use the scroll bars on the window to see 
some of the output. 


OS/2 has a batch 
facility similar to 


that available under 
DOS. The files have 
a.CMD extension. 


MORE WINDOW BASICS 

There are several different ways to change 
a window’s size. First, you can select a 
window’s Maximize icon, which expands 
a window to fill the entire screen. This 
icon, found in the upper right comer of the 
window, looks like a large up arrow. You 
can use the Restore icon (composed of two 
up-down arrows) to restore the window to 
its previous size. The Minimize icon (a 
down arrow) removes the window from 
the screen entirely, save for the icon that 
takes its place and joins those at the bottom 
left side of the screen. Remember that 
when you minimize a window, the pro- 
gram, though not visible in a window, 
continues to run. 

You can restore a minimized program 
simply by double-clicking on its icon. The 
altemative is to click on it once, at which 
point a menu will pop up from the icon. If 
you click on the Restore entry in this 
menu, the program’s window will be re- 
stored. The menu is nearly the same as that 
associated with a window’s System Menu 
icon (the horizontal bar in the upper-left 
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corner of the window). You can select this 
icon to access the system menu and use it 
as still another altemative to the steps that 
we’ ve just taken. 

You can also resize a window. You do 
this by moving the mouse pointer slowly 
across one of the window’s borders until 
the pointer changes into a doubke-arrow 
icon. Then press the mouse button, drag 
the border in the direction you want to 
move it, and release the button. Altema- 
tively, you can use the same approach to 
move a comer of a window and resize it di- 


agonally. 


SIMPLE MULTITASKING 

Let's use our new knowledge of windows 
and OS/2 batch files to explore OS/2's 
multitasking capabilities. To make things 
easy, we'll write two very simple batch 
files that run in different windows at the 
same time. You could, of course, start up 
some real OS/2 programs, but this little 
demonstration will give you a much better 
hands-on feel. 

First, make sure that the active window 
is one of the command-line windows. Just 
hit Alt-Esc until you get to the window, or 
simply click on it with the mouse. Once 
there, make sure you’re logged onto drive 
C: and create a dummy directory, 
C:AJUNK. Next, create a batch file called 
TEST1.CMD. To do so, simply type the 
following at the OS/2 command prompt, 
terminating all but the last line by hitting 
Enter: 

(COPY CON TESTI.cwD 
ECHO OFF 

START. 

Ose SES SUNK 

Goro START” 

Z 


Use the F6 function key or Ctrl-Z to create 
the “Z. Now use the START command to 
open another session window by entering 





START. 


Then run the TEST! batch file in the win- 
dow by typing 


TESTL 


This will repeatedly copy the .SYS files 
from the root to the JUNK directory. 
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Figure 6: OS/2's 
multitasking 
capabilities are 
demonstrated here 
by running the 
same batch file 
simultaneously in 








Next, let’s move back to the original 
window and run TEST] there, as well. 
The screen shot in Figure 6 shows TEST1 
running in two different Presentation Man- 
ager text windows. 

You'll notice that the active window 
will run slightly faster than the other. 
That’s because OS/2 gives the active win- 
dow a slightly higher priority and more 
time in which to run. If both sessions try to 
copy the same file at the same time, the 
first one to access the file will lock the oth- 
er one out, since the COPY command 
locks the file being copied. The other ses- 
sion will begin copying the next file. If the 
active window prevents the inactive ses- 
sion’s batch file from copying too often, 
the inactive window will appear to run 
faster because it’s not copying every file. 
You can use the mouse to jump between 
the windows, activating first one and then 
the other to even the score a bit. 

Let’s try one more example of multi- 
tasking batch files. Stop the batch file in 
the active window by pressing Crrl-Break 
or Ctrl-C. Then enter the following new 
batch file: 





COPY CON TEST2.cMD 
RO SOF F 
TIME < CR 

GOTO START. 

2 


Now create a file called CR with two blank 

lines in it: 
COPY CON CR — 
[enter key] 

lenter key} 

2 


two windows. The 
active window is 
always highlighted. 


First, run TEST2.CMD in the active win- 
dow. The other window will still be run- 
ning TEST1.CMD. You’ll notice that 
TEST1.CMD will slow down significant- 
ly when you run TEST2.CMD in the ac- 
tive window. Once you activate the File’s 
window, however, TEST1.CMD and 
TEST2.CMD will appear to run normally. 
Now run TEST2.CMD in each of the win- 
dows simultaneously. Note that, with 
TEST2.CMD in both windows, the active 
window will run normally, but the inactive 
window will run much more slowly. On a 
25-MHz 386 machine, the copy of 
TEST2.CMD in the inactive window will 
print the time about every 27 seconds, but 
the time will vary depending on the ma- 
chine you’re using. 

This has given you a good visual exam- 
ple of multitasking. Most well-designed 
OS/2 programs will run more efficiently 
than CMD.EXE’s batch processor. You’ ll 
find that there is typically far less conten- 
tion between programs and that most will 
run guickly in either the foreground or the 
background. 

One other thing to note is that you can 
easily switch to full-screen mode, log on to 
the appropriate drive, and set these batch 
files running from there as well. You can 
switch from session to session and contin- 
ue to see them execute. 

You can leave the windows open and 
let the batch files run if you wish; they 
won’t interfere with what you’re doing. If 
they become a distraction, you can always 
minimize them. If you want to terminate 
these sessions, however, you can press 
Ctrl-Break to stop the batch file and then 
EXIT. Or, you can select Close from the 
System Menu. However you do it, let’s re- 
turn to the Start Programs window. 
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THE START PROGRAMS WINDOW 

To leam how to add programs to OS/2, 
let’s add the TEST1.CMD batch file to 
Start Programs. Select the Add entry in the 
Program pull-down menu in Start Pro- 
grams. A window like the one shown in 
Figure 7 will appear. Enter TEST | for the 
program title, C:\OS2\CMD.EXE for the 
path and filename, /C TEST1.CMD for 
the parameters, andC:\ for the working di- 
rectory. You can use the Enter or Tab key 
to skip to the next field and Shift-Tab to 
back up a field. Then click on the Add 
pushbutton. Start Programs will place the 
new entry in the window. Double click on 
the entry and a window will open with the 
batch file running in it. 

As you can see, it’s very easy to add a 
new program to Start Programs. 
TESTI .CMD isa batch file, so the instruc- 
tions are slightly different for ordinary pro- 
grams. For other programs, you would en- 
ter the program’s name in the 
path/filename field and leave the parame- 
ters field empty (unless the program calls 
for parameters). If you want OS/2 to 
prompt you for parameters when you run 
the program, just place a question mark (?) 
in the parameters field. Note that the pro- 
gram title can be up to 60 characters long 
and that you cannot add DOS programs to 
the Start Programs window. 

The name you enter in the working di- 
rectory field becomes the current directory 
for the program. If OS/2 can’t find the 
working directory, it will use the root of 
the boot disk (usually drive C:). Once 
you’ve added a program, you may want to 
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change this information. To do so, simply 
select Change from the Program pull- 
down menu in the Start Programs window. 
The process is pretty straightforward from 
there. 

The Start Programs window is subdi- 
vided into groups of programs. By default, 
Start Programs displays the Main Group. 
You can change groups, however, by se- 
lecting a group name from the Group pull- 
down menu. The same menu lets you add, 
delete, or rename groups. The Utilities 
group, for example, includes several use- 
ful OS/2 programs, among them a simple 
OS/2 editor. 


Use Task Manager to 


switch to a program, 


rearrange program 
windows, and shut 
down a program or 


the entire system. 





CONTROL PANEL 

Now let’s take a closer look at Control 
Panel, which allows you to modify parts of 
the Presentation Manager interface. To 
change the system date and time, click on 
the digit you want to change in either box. 
Asmall scroll bar will appear, and you can 
use it to increment or decrement the select- 
ed digit. You also can change the cursor 


Figure 7: New 
programs and their 
initial parameters 
are added to the 
Start Programs 
menu by using the 
Add Program pull- 
down menu option. 


blink rate (use the horizontal scroll bar) 
and the mouse double-click rate in this 
window. The latter adjusts the interval be- 
tween double-clicks of the mouse button. 
If you want the mouse to respond more 
quickly to double-clicks, move the scroll 
bar slider to the right. You can test the re- 
sult by double-clicking on TEST in the dis- 
played box. The box will reverse its color 
whenever it receives a double-click. 

Control Panel includes several pull- 
downs menus, but we'll concentrate on 
only the highlights here. The Preferences 
menu lets you adjust the settings for win- 
dow colors and border width and lets you 
decide whether you want a warning beep 
to sound when system messages appear. 
There is also an entry that lets you swap the 
left and right mouse buttons, as well as one 
for modifying the country- specific infor- 
mation. You can also change the window 
colors for all the various component parts 
of a PM window through the Screen Col- 
ors window. 

Within Control Panel there are also 
menus that allow you to modify the param- 
eters for the communications port, the 
printer, and the print spooler. The printer 
options allow you to specify more than one 
logical printer and which printer port to use 
with it. The Spooler queues and Queue 
connections entries allow you to specify 
the names of different logical printer 
queues and which print spooler program 
manages which queue. There are further 
options here for you to explore. 

You should, however, click on the 
OS/2 System Editor and take a brief look at 
it. It’s by no means the best OS/2 editor 
around, but it does come with the system 
and it’s certainly better than DOS’s ED- 
LIN! We won’t gointo the actual workings 
of the editor, but note that the editor is run- 
ning in a full-screen text window. 

Let’s leave the Editor running and 
move to Task Manager by pressing Ctrl- 
Esc. It’s worth noting that you can use this 
keystroke from anywhere in the system to 
summon Task Manager. You'll see that an 
icon appears at the bottom of the screen 
with “*OS/2”’ in it. This is the standard 
icon for a full-screen command-line win- 
dow that is open and fully operational. 


TASK MANAGER 

Task Manager lists the programs that are 
running on the system. You can use it to 
switch to a program, rearrange the pro- 
gram windows, shut down a program, or 
shut down the entire system. The Task 
Manager window is shown in Figure 8. 
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You don’t have to use the Task menu to 
switch or close windows; it’s strictly a con- 
venience. The Arrange pull-down menu 
organizes all the windows that are open on 
the PM desktop and gives you options to 
tile or cascade windows. The Shutdown 
pull-down menu initiates a shutdown of 
the entire system. If any programs are open 
and manipulating data, Task Manager will 
report this information to you and give you 
the chance to not close the application in 
question. 


THE DOS COMPATIBILITY SESSION 

Now that you've seen how nicely OS/2 al- 
lows you to control your system, you may 
have lost some of your interest in the DOS 
compatibility session. In fact, if you take 
our advice and simply boot DOS from a 
floppy disk when you require it, you won’t 
even need to have a DOS session under 
OS/2. Eliminating that session will free up 
additional memory. But since it’s avail- 
able at this point, let’s take a look at it. 

The DOS session runs a special version 
of DOS. It will run many but not all DOS 
programs, and it will run them only when 
you bring this session into the foreground. 
(Programs that run in the DOS compatibil- 
ity session will not run in the background.) 
OS/2 programs will continue to run in the 
background while the DOS session is in 
the foreground, however. 

The main restriction involved in using 
the DOS session is that you can’t run DOS 
programs that significantly alter the DOS 
environment. Many programs that make 
extensive use of DOS interrupts (such as 
TSR programs and communications pro- 
grams), that write directly to the screen, or 
that are timing-dependent, may present 
problems. There’s just no good way to find 
out except to try them. 

To bring up the DOS session, double- 
click on the DOS command prompt. Now, 
you're on your own. You can’t EXIT from 
the DOS box, but you can hit Ctrl-Esc to 
retum to the Task Manager. 


INSTALLING SIDEKICK FOR PM 

Asa final test, let’s install anew PM appli- 
cation, SideKick for Presentation Manag- 
er (hereafter, SKPM). This program de- 
serves to be considered a classic PM 
application because of its extensive use of 
the interface. IBM will send you a free 
copy of SKPM when you register your 
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copy of OS/2 1.1, and it’s well worth get- 
ting. We won’t explore the program itself 
here, but will confine our attention to the 
installation process. 

SKPM is as easy to install as OS/2 it- 
self. You simply open either a windowed 
or full-screen command prompt, insert the 
first installation disk in a floppy disk drive, 
change to that drive, and enter 


The installation program will prompt you 
through a couple of screens, and the instal- 
lation will proceed. When the installation 
is done, note that there is now a SideKick 
for PM group in the Start Programs win- 
dow (see Figure 9). 

When SETUP is done, it will instruct 
you to reboot your system. The reason for 
rebooting is that the SKPM setup program 
adds an entry to the OS/2 CONFIG.SYS 








Figure 8: Task 
Manager will switch 
between and safely 
shut down 
programs and will 
warm you when 
data is still being 
processed. OS/2 
System Editor is far 
easier to use than 
DOS EDLIN. 


file that tells OS/2 where to look for certain 
files. This is similar to updating a path 
statement in an AUTOEXEC.BAT file or 
modifying your DOS CONFIG.SYS file: 
it doesn’t take effect until the next reboot 
of the system. Thus, to activate the entry 
SKPM's setup program has made in the 
OS/2 CONFIG.SYS file, the easiest thing 
to do is simply to have the user reboot the 
system, 

There is a more technical reason for re- 
booting, as well. (You can skip to the next 
section if technical details don’t interest 
you). SKPM uses OS/2 dynamic link li- 
braries (DLLs), which allow more than 
one program to use the same code at the 
same time. They also allow a vendor to 
change the code used by several programs 
without recompiling the programs them- 
selves. A software vendor can put this 
code into a DLL, where it can be used by 
several programs. The DLL is only loaded 


Figure 9: As part of 
its nstaliation 
process, SideKick 
for Presentation 
Manager adds 
itself to the Start 
Programs menu. 
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Arche Technologies 
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hard disk drive 
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and your entire system 2 


until 1991. 


While others in the computer 
industry seem preoccupied 
with offering cheap technology, 
Arche Technologies offers 
something different, quality technology, that’s why 
each Arche system was designed by some of the best 
engineers in the business and why each unit is hand 


assembled in the United States passing through a 
series of rigorous tests and inspections. Arche 
backs its systems with an industry leading two year 





warranty and is the first to have a two year warranty 
on the fixed disk drives. But, even with its full 
compliment of standard features and polished fit 
and finish, the Arche system costs little more than 
its competitors. Arche’s family of products covers 
all computer user’s needs, from the personal XT to 
the powerful 286 and 386 computers, file servers 
and work stations for all your group-share and net- 
working needs. Arche products are, “Quality 
Above All’, without the high price. 
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Arche Technologies, Inc., Co: 
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Lab Notes 


into memory one time, regardless of how 
many programs use it at the same time. If 
other programs access the code, OS/2 will 
have them use the copy of the code that it 
previously loaded. 

OS/2 typically stores DLLs in C:\OS2 
\DLL, but you can use a variable, LIB- 
PATH, in your CONFIG.SYS file to 
maintain additional directories that contain 
DLLs. When you install SKPM, the SET- 
UP program modifies CONFIG.SYS and 
adds the C:\SIDEKICK directory to the 
LIBPATH entry (the drive letter will de- 


Ifa program can’t 
save its data, the 


Task Manager will 


warn you. 


pend on where you installed SKPM). 
When you run SKPM, it will use the appro- 
ptiate DLLs (SKPM requires four of 
them). However, this new addition to LIB- 
PATH will not have any effect until you 
reboot OS/2. Alternatively, you could just 
copy the four DLLs in the SIDEKICK di- 
tectory to \OS2\DLL, which OS/2 already 
knows about, saving yourself a reboot. 


REBOOTING OS/2 

Use Ctrl-Esc to bring up Task Manager, 
and select Shutdown. Task Manager will 
ask for confirmation that you want to shut 
the system down. Then it will attempt to 
shut down each program that is running 
and close the program’s files, if possible. It 
will not interrupt the Start Programs win- 
dow, Spooler Manager, the DOS session, 
or itself. Note that during this process, it 
will not let you access other windows with 
the keyboard or the mouse. 

If a program can’t save its data, the 
Task Manager will warn you and ask if you 
want to proceed. When Task Manager has 
finished terminating programs, it will dis- 
play a final message telling you that you 
may now shut down. When you see this 
message, reboot. 

You already know how to start each of 
the four modules from the Start Programs 
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window, and when the window appears, 
select the SideKick for PM group. We'll 
leave you to explore the program on your 
own. You'll find that it is easy and intu- 
itive to use. In fact, you will probably find 
it addictive. 


SUMMARY 

Well, we've reached the end of our test 
run. Is OS/2 an operating system or an 
end-user application? Perhaps the more 


important question would be, “‘Does OS/2 
offer substantially increased utility and 
functionality to me as an end user?”’ We 
emphatically think it will offer those ad- 
vantages. Will you agree? Our hope is that 
you will now be able to give an pet 
answer to that question. 


Tony Rizzo is the senior technical editor of 
PC Magazine. Richard Hale Shaw is a 
contributing editor of PC Magazine. 


Here's the PC Voice Mail system that can 
increase your productivity hy over § weeks. 


The average business person wastes 
5 to 7* hours each week on the tele- 
phone. That's over 9 weeks a year of 
wasted time and profits. That's why you 
need Watson. 


What Is Watson? 

It's the $199 hardware and software 
system that turns your PC and tele- 
phone into an intelligent communica- 
tions system that outperforms voice 
messaging systems costing thousands 
of dollars more. 


Why Watson? 
Because Watson invented the cate- 
of PC voice mail. Because PC 
lagazine selected Watson Version 1 
as “Editor's Choice for Product of the 
Year in 1984." Because Watson Version 
6.23 is a Hayes compatible modem 
(1200 or 2400 BPS) that runs com- 
po in the background without inter- 
fering with other computing functions. 
Because Watson comes with a 60- 
day free support program. Because 
Watson has over 30,000 satisfied 
users. And because over 45% of 
our sales come from user referrals! 


All This For Just $199. 

With basic Watson you'll get a single or 
multiple user system that answers the 
phone; forwards messages to any 
phone, even pagers; provides private 
and public voice mailboxes; gives you 
a personal calendar and programma- 
ble alarms plus a dictation system with 
full featured voice editing. You'll get 
auto dialing, remote access operation 
and message retneval. Plus a sortable 


file card structure in which you can 
enter free form notes and do key word 
searches. And it's all yours for just $199. 


Watson—Voice Information 
System (VIS) 

An Englishike command language 
that allows you to customize voice mes: 
sages, control message sequences 
with touch tones for both inbound and 
outbound response applications. 


Hear All About It. 

To decide which Watson is right for 
you, call our Demo Hotline. You'll hear 
an actual demonstration and discover 
all the ways Watson can work for you. 


Call Our Demo Hotline Now. 
1-800-6-WATSON, EXT. 236. In MA 
4-508-651-2186 EXT. 236. Or to order 
Watson directly, call 1-800-533-6120 


). 
MasterCard, VISA, and American 
Express accepted. 


30 Day Money-Back Guarantee. 
Try Watson for 30 
days. If you arent 
completely satsfied, 
return it for a full 
refund. 


FREE Copy Of f 
Phone Power + ies 
Just For 2 


Listening = 
To Our Demo. GEORGE FL WALTHER 
We'll send you a free —— 


copy of Phone Power, if 
before 8/31/89 and ask for 

236. No order necessary. nie 

pages of practcal techniques for small 
business owners and company execu- 
tives. Make your telephone and your 
time more profitable. 





*George Walther, Phone Power (New York Berkley Books, 1986) 
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corporate buyers these days. 
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with Designs when choosing their computer systems. ; : 












There’s no middle man. Just more computer, 
more service, more support. And straight talk, right 
from the source. The way it should be. j 

You've got our number. We’ve got the cost efficient solutions you need. “*, 
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_ Call 1-800-627-3248 for direct-from-the-manufacturer prices. 
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A wide variety of hard drive and video options are available. Call for custom configuration. 
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CIRCLE 169 ON READER SERVICE CARD 
PRICES SUBJECT TO CHANGE. “386” IS A TRADEMARK OF INTEL CORP RESTOCKING CHARGES MAY APPLY TD RETURNS. 


=== Utilities 





If people had flippers instead of fingers, 
we'd all have learned to count by twos. It 
would be as natural for us as for our com- 
puters to think of 9 as 1001. But since we 
learned to count by tens instead—and our 
computers haven’t--when we want to 
control our machines directly, we must 
translate our numbers into theirs. 

CONVERT does just that, giving you 
instant numeric and ASCII equivalents in 
decimal, octal, hexadecimal, and binary 
formats. You're most likely to need CON- 
VERT when you buy a new printer, mo- 
dem, or EGA monitor and have to translate 
the required escape sequences and setup 
strings. Your word processor, for exam- 
ple, may discuss printer commands in 
terms of decimal-based ASCII characters, 
while your printer needs to see those same 
characters in hex. Or, when you want to 
play with color-setting EGA programs, 
you may need to enter the EGA register 
values in octal notation. And often the only 
way to understand how a programming 
**shift mask’’ works is to look at its num- 
bers in binary. 

You can download a ready-to-run copy 
of CONVERT.COM from PC MagNet, as 
explained in the sidebar ‘“*CONVERT by 
Modem.’ CONVERT.ASM, the source 
code listing, and CONVERT.BAS, a BA- 
SIC program that will produce CON- 
VERT.COM when you run it, are both 
printed here and are also available via PC 
MagNet. 

The full syntax for using CONVERT is 


CONVERT number[-number][base] 1 
"character(s)* 


You can give CONVERT either a single 
whole number or a range (joined by a hy- 
phen between them) of such numbers, us- 
ing any values between 0 and 65,535. Or- 
dinary decimal input is assumed unless 
you indicate a different base by appending 
b (binary), o (octal), or h (hexadecimal) to 
the number(s). Alternatively, as indicated 
by the vertical bar in the syntax line above, 
you can ask CONVERT to supply the nu- 





CONVERT.COM: 
Here’s the magic link 
between ASCIl, hex, 


decimal, octal, and 
binary numbers. 


meric value (in all four number bases) of 

any ASCII character (or two) that you en- 

close between double quotation marks. 
For example, if you enter 


“CONVERT 6500 
the screen will display 


65 941h BOG1H10 HAnAODED 
91900001b © Aw 


These, of course, are the hexadecimal 
(0041h), octal (Q00I1010), binary 
(01000001 b), and ASCII character (A) 
equivalents of the decimal number 65. The 
same display will appear if you enter 


“CONVERT vAv 
or 
‘CONVERT $041h 


or any of the other equivalents. 
CONVERT also lets you redirect its 
output toa file or to a printer, which is use- 
ful when you want to create a table of 
translated numbers. To make a printed ta- 
ble of the first 55 numbers, enter 
‘CONVERT 0-56 > PRN 
A file version could be created by substi- 
tuting a filename for PRN. Note, however, 


that when you use redirection, the ASCH- 
character equivalent will not appear in the 
redirected output. Redirection only works 
with /O done through DOS calls, and the 
CONVERT program uses the BIOS for the 
character output. 

By working through the BIOS, CON- 
VERT avoids the special character pro- 
cessing that DOS and the printer do with 
the low ASCH control characters. For ex- 
ample, an attempt to display character 7 
(the bell character) through DOS would be 
interpreted as a command and would pro- 
duce an annoying beep. Instead, CON- 
VERT’s procedure allows it to translate 
printer ‘‘control’’ characters into their nu- 
meric values. Thus, to translate Cul-A, 
just hold down the Cul key while typing A 
between double quotes. The Ctrl key will 
automatically appear as a caret, thus: 


In issue 12, we introduced a new 

treatment of in-line code. From 
now on, we will tint every other 
line of code so you can easily 
distinguish one complete \ine of 
code from the next. If what should 
be a single-line entry on-screen is 
shown on 1wo lines in the mag- 
azine, both tines will receive the 
same tint treatment. In addition, the 
number of spaces a secondary linc 
is indented wil! indicate the 
number of spaces you should 
include when typing that multiple- 
line listing as a single-line entry 
on-screen. If a tine is not indented, 
do not include any spaces. 
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COPYRIGIT op = * CEL? 
PROGRAMMER DB “PC Mageeine *,Ox," Hicbael J, nefford=,ci,L?.LP 
ou wgyntae: CONVERT number | -1 gerd deal to 
on CRS eee 
bp “radia: b = bi ba earn, @ © octed*,ca,LF 
be sdefeuit le decimal", LP,"8-,cTAL © 
cr feo 13 
uw foo uw 
ore. x BQU 26 
aeack BQU 32 
QUOTES zoo 34 
Box Boo 254 
GPACE_cwr Equ 
TMVALID_MsG =D *Invalid parameter*,cu.LP 
oo = 65535*,cm, Lr, “9° 
RADI _TYFS ) ¥ea, metal, dloary. 
RADIX_CHT fou 
IMPUT_CALLS = OW DECINAL_IWPUT, BEX_INPUT, OCTAL_IWFUT, BIBBXY_IRPUT 
CALLS EMD fou $-2 
1 CODE AREA 
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JA11 atriog moves forverd. 
sare there parameters? 


cur SYTE PTR Ds1[ 89H] ,0 
ane PARSE 
oMP ERROR_EXIT 















the paramaters by looking for either cerrlega return, quote 








aPrint @ linefaed janet te firet 
1 to make aur output look pretty. 
1Poist te parameters agais. 
patart parameter start. 

1Get @ byte. 

#Ie lt oarriege raturn? 

s1f yee, done here. 

ie it quetee? 

}1f yea, chererter eotry. 

tie it delimitiog dash? 

}If ne, find paramater end. 
sQleo, ie thie firet dash? 

1If no, evaluate just the two. 
1Bave cur pasition. 

sQet the parameter. 

SRestore cur posltion. 

rusx = ax Save the iF 

sRet second parameter. 
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BXeume mc oharmetere. 
iGet a byte. 
End cf parameter? 
i1f yee, no cheracter; exit. 
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3Get mext chareeter. 
cm tOnd of paramater? 
CHAR sit Se Roly one cheractar. 
Quores sie it quotes? 
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sie it fnllowed by quotes? 
1If pe, ret quotes in quote 
lane, store second character. 
Swap ao in right order. 
#fero put perametar count. 
Convert the chererter. 








‘ORT_CHAR? 
cot_CHAR: 


appuagugsgyysg 





[erat SrapeReDSEr EpUSEEFSpSSPTEpUP pry air pesigpeeseappamar pesseseemrerreseirtenr 
1 Pind renge af numbere and displey the complamentry radicee. } 








—$ 
10et the parameter. 








EvaLuater CALL «= GET_WUNBER 
xm x,t 18Xsume only cone paramater. 
cur BP, $2p Wheres there mors then one? 
3 CONVERT 11f ne, convart just the one. 
POP cK rBlne, retrieve the firet one. 
cw cn,ae #Ie it the larger af the two? 
aa PIND_RAWOE rIf yes, find renge. 
xews ax, cK s0les, evsp sumber: 
PIMD_muice: = BUR cz, 3% Pind differense. 
CONVERT: ire +RMcrement by Nes for *thrut 
ow s0eve oumber to he converted. 
ouTPuT: Pos yReve count to he converted. 
CALL wMilepiay decimal, henedscimal, 
CALL 3 octal and binary equivelents 
CALL 3 with spaces in hetvean. 
CALL 
CALL 
CALL 
CALL 

















CALL SPACING 

CALL ASCII_OUTPUT 

nov DL, CR” 

CALL pete CRAR 

od 

CALL Hos CHAR 

Inc pre $Get ready fpe next number. 
Por cx Retrleve conversion count. 
Loop OUTPUT 700 them ell. 

Kon AL, AL 7Exit with Errortevel of serc. 
one QDORT EDIT 





H “gait vith oyatae weccege ned Errortevel of 1 if error, elee Errarievel 0. : 
wee ee amen annem nwa n nner nnn erees oot 

pMinplay syetes. 

iBrrorLevel one. 


sTerminete. 
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9 OUTPUT: BX © sumber, ’ 
} CALLS: DECIMAL INPUT, MR _IWPUT, OCTAL_IMPUT, BIWARY_IWPUT. 1 
foceaeeceeen nen — ene cawmnemnmnnen = secre; 
(OfT_MUMBER Roc NEAR 
in pEc pAdjnet pointer to parameter end. 
ov sReve x. 
nov Point to parameter start. 
WEET_CAP: cur Are ve end cf perameter? 
i a HIf yes, done bere. 
Looen Get @ : 
cup 
3 
om 
er 
aro ES on (BI-1], 578 
Pu J BGORT WEXT_CAP 
STRING_LEWGTN: HOV BI,aP 
= Bus cx,0P 
pum Ck 
MEXT_RADI EZ: xch cB, ax Save count in ax. 
5 LODBB 1Get » byte. 
ad ©X, RADIX CHT Hout of redle sppendixes in ce. 
Rov DI,OFFSEY RADIX_TYFE sPolot to sppendines. 
REFHE ile tt me sppendix? 
3 412 yea, evaluste. 
XxCRG mlee, tetrieve parameter count. 
LOOP_RADIN: = LOOP Check next : 
a Rov 322 mo eppendis, nesume docimai. 
TurUT: am sCoavert count to word pointer. 
now Weiat te iaput relle end 
sus seeiet to spproprlate oall. 
POP jhetrieve perameter tangtb. 
wow Folnt to perameter start. 
ZOR sOtert with « sero number, 
CALL 1Get the number. 
mov ¢Prlet errer nessage Lf 
aec } number invalid. 
CALL 
a 
‘ERD_BUMBER: eat sBlee, return with number in sx. 
GET_MOER =uDr 
ec =F 
3 INPUT: 61 polpte to parameter etart; Cx = parameter length; Bx = 3. 7 
§ QGUTPUT? 8X © number; C¥ © § 1f welid entry: Cy = 1 1f invalid entry. | 
nanan ane naan ! 
DECIMAL INPUT FROC WEAR 
WEXT_DSTIMAL: a charnster. 
Au, *0° jase to binary 
LOC?_pEciMAL 41f pot between @ and , skip. 





itenvert te werd. 

j$vep oid and new nuaber. 

x Preserve counter. 

imbift te left by multiplying 
7 laet entry by ten. 

cx jRetrieve counter. 


EWD_DECIMAL ?If oarry, too big. 

ax, 3x zadd new number and estore in ex. 

_DECINAL i1f carry, teo big. 
Loor_DECINAL: fatxt_necrmat, 


BND _DECIMAL: 
DECTNAL_IneuT 


gang ooaRazpOeONaE 
F 





fesseiaseassewaeeeseccs aces wae sceser side anew eeeemeeren erences 
1 Impur : BI pointe to parameter start; CB = parameter length; 8x = %. 
$ OUTPUT : BX = number; Cy © @ if walld entry: Cy © 1 if invelid entry. 
2 
MIMARY INPUT PROC 











wext_pYn: Lopes j@et @ byte. 
aun ASCII ta binary. 
ac iIf net Bp i, skip. 
cur 
ge 
on wehift old qumber left one bit. 
we if cerry, too big. 
Coal add 1t to the number. 
Loor 
cue 
Emp _@ RET 
uieiky_IneuT = EwoP 


CONVERT.ASM: The assembly language source code for CONVERT.COM, which automatically displays either numbers or ASCII codes in their various 
number bases. You may need this to convert various escape sequences when you buy a new printer or modem. 
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“The Portacomp il is ¢ valve ate 
bender with fast memory, @ fast 
it drive controller and @ terrific 

powerful akernetive... 
outperforrned the other 286's." 
(Oct. 11, 1986) 
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STANDARD CONFIGURATION 
























‘with an Increasing reputation 
pred (Feb. 28, 1989), 
16 oytem. r 











© Intet 80286-12 micro- 
aes ‘STANDARO a TON —som 
« 512K base i ¥ r — Fy 
expendable to 4MB on board + Ite! 8086-16 oF -20 mioro- || DATA 386-25 
* Socket for inet 80287-10 ; te 
Numeric coprocessor 7 eae AM 
* Two available 16-bit expandable to 16MB of 22-bit. «STANDARD CONFIGURATION 
expansion ts memory 
° gets LCD 9x6" .|# LIM EMS 40 driver supplied . pe a 
tap resolution in 
Ga double:sean Nese = Sock ener + MB base mormon, RAM, 
* Duel herd/floppy controller { |» 4 32-bit, § 16-bit end 2 6-ba ever 
@ 144MB 3.5" Internel AND. Y shoe 
12M@ 5.25" external diskette DATA 206- 12 5 '» Dual hard/ Sloppy controler tee 
ate 4ams wf '» 1.2MB 5.25" floppy drive . with 64KB of 3508 
pov eas nate one '» Enhanced 101-key “click” static, 2-way associated 
@ Enhanced 102-key “click” ” touch keyboerd . 
ieheeioows © 1 parallel and 2 serial ports © Socket for intel 80387-25 or 
, © 1 parallel end 2 senet ports 2° 230W ‘ numeric 
a2 8-pin externa! monitor 2 [oi Opeie eae 
output port or pvc 80387 and 
2 150W power supply AVAILABLE OPTIONS 
if : alt. # 1,32-bi, 8 16-bit end 2 6-pr 
_ AVAILABLE OPTIONS © Full-size vertical caee 
"oF mini-tower case » Dual hard/loppy controller 
ts /EssAeee pleeene Seager ‘9 $2K stallc-RAM cache (with © 1.2MB 5.25' floppy drive 
ry expansion t G40, Austek cache controtier) for @ Enhanced 101-key “click” 
; 1M8, 2MB, or 4MB vee race 12, touch keyboard . 
© 40 - 150MB hard drives with ae yes t E z 112)\ 9 1 parallel and 2 serial ports - 
. SDI, or SCSI ” 0387- ‘¢ 230W power supply pi 
» Numeric coprocessor. 80287 » 40MB - 1SOMB tape beckup AVAILABLE OPTIONS 
* tmodem bi © Avatabie in stendord +e 
Inochi ami 
Carrying case ° Bt Aaa vericel cane or Senderd VGA (640x480. color)” bp | yupemesit 2-,4-, 8-12, 
-tower case 
= (co a Pe . waka o Numerle cop 0387 or 
ar yy) 1MB, 2MB, or 4MB © 1,44MB 3.5" diskette drive Weitek 
it ‘© Numeric coprocessor: 80287 @ Woitek socket on 20 MHz @ 40MB to S00MB hard drives with 
Sam Spm 68.09 «| 20MB to SOOME hard drives MM, AL. E504 or SCS) 
ae cel oc saedl asad with MFM, ALL, ESDI, or SCSI ‘Die ras (seid Seated imeriace 
arm eapeo cases canes * . @ 40MB-150MB tape backupdrive 
= © 40MB ~ 150MB tape backup wae sme sae saree = * Avaliable In standard 
© Avallable in standard Seok dome easen | oeee rues eed pais pet 
Ser cerd VGA (AOASS cen” hwoumzea samme gnsen tases £0 1024x768, Color) 
xteruiod VGA (eO0s800 ce Storaare © 1.44MB 2.5" diskette drive 
‘Surderd Strader Exterdes 
a Mew- VGA vn 
a0 6 
capes «Gare basen 
cases «Gapee 84120 
“me we MT 
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SYSTEMS BUILT WITH 
QUALITY AND CARE. 


At Dataworld, we know there's no 
substituta for quality. Every pert, 
every circuit, every peripheral we use 
is one of the finest products in ita class. 
‘We know thet cutting comers only 
lessens relisbilicy. You'll find our * 
‘systems work faster, more ae 
efficiently, and more reliably then 
comparable higher-priced systems, 
And since you buy factory-direct 
from Dataworld, you benefit from 
the most competitive prices 
available. 


CAN'T WAIT FOR A 
SERVICE TECHNICIAN? 
INTRODUCING 
DATAWORLD'S REMOTE 
DIAGNOSTIC SERVICE. 


With e Dataworld computer system, 
you may never have to wait for an 
on-site service technician again. This 
is because each system we sell comes 
with the “host" portion of 
pcANYWHEREIII © (PC Magazine 
Editor’s Cholee)-the most advanced 
cemote software ever developed for « 
PC. With your phone line and 
modem, our technical staff can use 
pcANYWHERE ® to diagnose 
problems and provide solutions, 
thereby minimizing your downtime. 


OUR SYSTEMS WIN 
AWARDS. 
REPEATEDLY. 


Our 386/16, 386/20 and 386/25 
computers recently were ewarded 
Editor's Choice by PC Magazine and 
we received high marks from Byte 
magazine. Last October, our 
Portacomp II also received Editor's 
Choice. Last July, our DATA-286 
turned in the highest performance 
figures among the systems reviewed. 


OUR WARRANTY IS YOUR 
GUARANTEE. 


Any system ordered from Dataworld 
includes @ 30-day money back 
guarantee (shipping excluded) Our 
commitment to quality and 
customer satisfaction has made 
Dataworld one of the most respected 
companies in the industry. 


Every Dataworld system also comes 
with @ limited one-year warranty on 
parts and labor. During this period 
Dataworld will repair or replace any 
defective items returned. 

Prices are subject uo change at eny time. 


pcANYWHERE IIL pcANY WHERE are registered srademarks of Dynamic Microprocessor Associates AT and VGA is regucered trademarks of international Business Machines Carp. 
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“CONVERT 94s 


The numeric translation will be 1. 

The one often-required ASCII charac- 
ter you can't simply enter within double 
quotes at the keyboard is Escape. You can 





Of points ta parameter 


3} OUTPUT | AK © mumber; CY © @ if velid entry; CY © 1 Af iovelid entry. ; 



















get its equivalents (including its conven- 
tional left-arrow ASCII graphic) by enter- 
ing the following: 





You will, however, have to remember that 
Escape is decimal 27. 

When CONVERTing large numbers, 
you will often find that vo ASCII charac- 
ters are displayed—for example, ‘*(j’’ for 














286Ah. Large numbers require two bytes 
(a word); CONVERT stores numbers as 
words in order to be able to handle values 
as high as 65,535. The ASCII symbols 
shown in such cases are the equivalents of 
each byte taken separately, and so should 
not be used for converting setup strings. 
You'll also notice that for some num- 
bers, one or the other of the two ASCII 
characters in the quotes will be blank. For 
example, CONVERT 65 actually displays 


WEx_IsruT rRoC WEAR nov ax,0r jemtrieve number. 
REX: Loosen 3Get a byte. nov cx, 6030 16 poaltions/word; 3bite/char. 
= oun AL, *e° ,ASCIT to binary. aon axl iMpecial came firet; get tep bit. 
Jc LOOF_ MEX 71f not #6 to 9, akip. nov Dh, Bt. 
cur aL. ie it~ Fr? axp Pb, 2 aMaek off all but that bit. 
oe ROT, 1Tf on, OK. "PF SHORT OCTAL AScTt iWeite 1t. 
ave aL, 7 jHlee, adjeat for elpha. 
CHP AL, 18 tustion? OCTAL_ ROTATE: ROL ax,cL sRotets bighest 3 bite to iowsst. 
m nov Dt, Pe 
cur AL, 15 AND bE, 3310 ijMaek off a1] but lowest 3 Bite, 
1» LOOP mex OCTAL_ASCIZ: ADD bn, *8* iConvert to AsctI. 
ROT_ALPHAY TesT Ox, ITIib sm 12 = wwTite it. 
atc aatvesn cn ibe ell 6 positions, 
> 
¢ 
nov CL.4 jebitt old eumber four bits Lett. iTeck om octal sharseter. 
ou. ax.cL 
por cx iRetrieve counter. 
on ‘BL, AL 3Mdd te number. 
LOOP_wexs LOOF  WEXT_WEX 
cue 
EMD WE? RET 
Wex_ INPUT Ewor aiwany, ourruT RoC 
nov sRetrleve number. 
oof sice teers oeectocecmesce eeteoces Soe OV Diente W012 14 poattions. 
3 ISPUT 1 81 poiets ta paremeter etert; Cx = poets les ROTATE_BIB) ROL Move highest bIt te lowest. 
pumber; CY © @ if el i nov 
AnD sMask off 011 but lowest. 
ADO iConvart to AXCII, 
Get @ byts CALL 
jARCII to binery. cur iTormat with epace hetwoen bytes, 
LOOP_OCTAL i2f pot # through 7, skip. max 
AL, wov 
LOOP_OCTAL CALL 
ax,1T1b get 13 ite the number going to everfiov? | SKIP_§PACE:  0£¢ 10a #1) 26 bite. 
7Aseame yoo. me 
ND_OCTAL i1f yes, too big. 
co +8les, eeve counter. nov sTeck on bleery character. 
nov cL,3 whift old number loft three bite CALL 
oun wach aT 
POP cx imetrisve counter. BIMARY_OUTPUT END? 
on BL, AL ind te number. 














wrens DI © number. 




















3Pege sero. 








Ax, #8220 iWrite TTY @ quote mark, 
ur ion 1 vin Broa. 
nov ex,3 ‘Diepley 3 tion marke end 
OV ir ena 1 do not epdate curear position. 
Iwt 
Sea sen ee mh, Ialopiay the tov byte twice 
xOR cx, cx Xero in counter. 
NEET\COWT) «BOR DE,DX inere im high naif. nov ax, Oar } at current cureor position. 
bIvV ox iDivide by ton. ee tee 
30 oD, “8° Tcaaeattite ASCs? x,2 iDinplay tha bigh byte once 
puae Dx TSeve resulte. ba bats 1 et current cursor position 
es ane A se ee bocad AX, SAK i over the first low byte. 
max wERT_coUNT hes a 
best CES ASCII_OUTPUT — ENDP 
Maxt_wompers = POP ox iReteleve suabere. 
CALL «PRINT CHAR sand write them. \ Snaialaakcant lana Ae 
oor = wEXY. J 
bed CK. SFACE_cwr + $ gRetern with tab count. PREV 
. nov 
Int 
axy 
PRINT_CHAR Eup 
i= — ty 
PRINT_STRING rRoC WEAR 
nov jhetrieve oumber. nv ax, # 3D0@ string output. 
nov 36 poaitione/word; ébite/cher. = Le APRLaseaaray ates 
ot jeove bighest bite te lowe yRiwe_sTaino | ESOP . 
ann iMeak off all but four lowest. ; 
ADD yConvert to ASCII. oe ee aa mmcanat 
apt ite it siphe. SPACION 
ue 32f oa, priet it. setrieve epece count hetween 
‘ADD Blee, adjust. SPACE_17: } outpute and print vie bos. 
PaLWr_WExs CALL jAod write then. 
DEC sDone aii four positiane? 
mt A1f on, got next. 
SPACING 
nov Teck on hex character. 
eat rext 
RET 
cxor 
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‘* A” since the high byte is a null. In fact, 
the null character (decimal zero), the space 
character (decimal 32), and the blank char- 
acter (decimal 255) all display as blanks. 


ASCII AND BINARY 

While CONVERT does all the work of 
number-base and ASCII translation for 
you, it may be useful to know in a general 
way what that work involves. For exam- 
ple, while 1 is 1 whether you’re counting 
in binary, octal, decimal, or hexadecimal, 
it’s not 1 at all when you enter it at your 
keyboard. The ASCII 1 you produce at the 
keyboard is actually the binary number 
00110001, which is 49 decimal, 31 hex, 
and 61 octal, as you can see if you enter 

If you want your spreadsheet program to 
add 1 + 1, however, you obviously don’t 
want it to add 49 + 49. The standard solu- 
tion is to subtract an ASCII 0 (decimal 48, 
or 00110000b) from each numeral en- 
tered, thus converting from ASCII key- 
strokes to binary. Binary 00110001 minus 
binary 00110000 = 0000000 1b. Note that 
a program must reverse this process in or- 
der to display the character 1 on an ASCII 
terminal] screen. The need to treat numbers 
differently when they’re entered as ASCTI- 
character numerals and when they're en- 
tered as intended numbers is one of the rea- 


sons CONVERT requires that ASCII 
characters be placed within double quotes, 


BITS, BYTES, AND BASES 

A number base, or radix, is determined by 
the number of different symbols that can 
be entered in a given column. There are 10 
symbols (0 through 9) in the decimal sys- 
tem, and when we count more than 9 we 
begin counting again in a second column. 


CONVERT does all the 
work of number-base 


and ASCIll translation 
for you. But itis 
useful to know what 


that work involves. 


Each column we move to the left repre- 
sents a successively higher power of 10. In 
three columns, we can represent 1,000 
possible values, 0 to 999. 

Binary, or base 2 arithmetic, is natural 
to computers because their circuits are es- 
sentially switches, each of which can be 
turned either on or off, and each of which 
can be represented by a binary digit, or bit, 





of 1 or 0, respectively. In binary, each col- 
umn we move to the left represents a suc- 
cessively higher power of 2. With three 
columns of bits, we can represent 8 possi- 
ble values, 0 to 7, which is the origin of oc- 
tal (base 8) computer numbers. When you 
count in octal, the symbols 0 through 7 
have the same meanings as in normal deci- 
mal arithmetic. There are no single sym- 
bols for what we would call 8 and 9; these 
become 10 and 11, respectively. 

The architecture of the computer does 
not conveniently accommodate our deci- 
mal system. Rather, the PC’s architecture 
groups bits in units of 8 (that is, in bytes). 
With 8 bits there are 256 different combi- 
nations, which would require far too many 
different symbols to serve as a convenient 
number base. But half a byte—4 binary 
digits, or a nibble in programming jar- 
gon—makes a very convenient number 
base: 16 (hence, hexadecimal). Hex is 
manageable enough in terms of the num- 
ber of its required symbols: 0 through 9 
carry their traditional (decimal) meanings, 
and the letters A through F do duty for the 
decimal numbers 10 through 15. The ad- 
vantage of hex is that it can directly repre- 
sent the underlying binary language of the 
computer. Two hex digits represent one 
byte. 


ASCII TO BINARY 

The ASCII (American National Standard 
Code for Information Interchange) stan- 
dard assigns a specific alphanumeric char- 
acter or a control function (Form Feed, for 
example) to each of 256 possible numbers 


CONVERT.BAS COMPLETE LISTING 





100 REM - RASIC FROGRAM TO CREATE CONVERT.COM 450 DATA 3, BE, 92, 6, 98, ER, Ac, Ge oe 74, 33, 3c, 32, 74, 13, 3c 379 
110 CLO:PRINT *Craating COMVERT.COM °: OPER “CONVERT.COM ° AE $1 LER © 2 490 OATA 20, 75, ¥3 a 59, £8, 7 5 bid 
130 FIELD 61, 1 as me CHECKSURI@® 470 Dara £3, 33, ac, 6ce 
130 ror 1 © i 70 480 DATA 33, 75, 5. 6F1 
148 LiRESUNIeS: Locate 2.3: YRINT *countdmm: * 62-11 490 DATA £8, 4£, “a7 
158 YOR J = 1 7 161 READ EYTE$: EYTE © VAL(*°&B° + BYTEG) 509 DATA 07, D9 ove 
160 CRECRSUN9 © CHECKSONS + OYTE: LIRESUHS = LINESUNG + BYTE $10 DATA 1, 56 one 
170) IF (BYTE < 256) THEM LOET AS@CERG{EYTE): FOT $1 520 DATA EO. 6A, itta 
180 Ext 2 530 DATA Dé, 32, 155 
160 READ LAIWETOTS: LIMECMECKG = VAL("4N“*LINETOTS) 540 OATA 21, 45 75 
360 IF LIRECMECKS © LIMESUKO THEM GOTO 226 550 DATA 7a, 77 ale 
218 LOCK’ cgrror in line 9° ; 368 ¢ 18 © Ip Goro 2608 540 DATA AC, 06, 026 
220 wexT I 578 DATA 3, 8 7a4 
230 CLOSE: READ PILETOT$ : PILECHECKS © WAL PIELETOTS ) 590 DATA BA, 09 709 
240 IF CHECKSUMS <> FILECHECK? THEW GOTO 60 DATA 3C, 6, 587 
256 PRIWr: YOINT “CONVERT.COM created sucensatutiy™ * RYGTEN 906 DATA OS, 72 105 
260 PRIWT: YRIRT *CONVERT.COM is not validi° 910 DATA O1, £3 sec 
370 DATA ES, E, 1, D, 38, 20, 20, : ee te oe 52, 54, 360 920 DATA $, 7£, 41a 
300 DATA 30, 31, 28, 30, 36, 26, 43, 39, 38, 36, SA, 66, 341 $30 CATA FO, ¥9 906 
260 DATA 66, ‘6, 28, 43, 67, &D, 6D, 642 940 DATA Ac, . oe 
460 DATA 73, 26, 43, 6Y, 2E, D, A 466 650 DATA 51, Bi, 990 
310 DATA 9E, 65, 38, FE, 20, 40, 69, 57¢ 660 bATA 0, 33, 6a2 
320 DATA 4D, 65, 66, 66, 6F, 73. $4 5x 670 DATA F2, &B, 915 
336 DATA 3A, 20, 26, 43, 47, 42, 36, 402 686 DATA OF, 39, ore 
3460 DATA 72, 58, 20, 68, 75, 6D, 62, 953 $90 DATA 39, 7E, sec 
35@ DATA 5D, 20, 7c, 38, 32, 63, 68, 503 00 DaTA 6y, 8, 890 
360 DATA 36, 22, 0, A, 72, 91, 64, 303 710 DATA 7, 03, ed 
370 DATA 92, 69, GE, 61, 72, 79, 2C, 5$c 720 DATA 75, EF, 990 
300 DATA 64, 65, 63, 66, 6D, 61, $c, 54D 730 DATA 80, £3, ‘cr 
390 DATA 61, 6C, 2, A, 64, 65, 66 549 740 DATA Re, 32, 32, gee 
400 DATA 65, 63. 69, 60, 61, $C. A. STA 750 DATA 22, £ 406 
416 DATA 30, 70, 61, 73, 61, 60, $5. SAA 760 DATA C?, BA a, 753 
430 DATA 65, 72, 28, 72. 41, 62, 67, 466 770 DATA C3, 24 ca 6, 8, 728 
436 DATA 35, 33, 35, D, A, 24, 40, 45 200 DATA £0, TE, FF, £2, F9, C3, e CAMs ois th Oh th Ch th ce 
440 OATA 3. FC, 66, 3E, 68, 8, @, sce 790 DATA 00553 








CONVERT.BAS: Running this listing in BASIC will automatically produce the CONVERT utility. 
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Pay us the street price 
for Quattro and well give you 
something to drive it with. 












“More than 1-2-3° at less than half to order for Quattro. Because, After all, as InfoWorid says, “if within 30 days and we'll cheerfully 
the cost” as you can see, it’s loaded with you haven't looked at Datadesk’s refund your $149.95. 
That’s what PC Magazine says features designed to turbocharge keyboards, you ought to” No questions asked. 
about Quattro? the According to The Washington How, you ask, can you take advan- 
best-selling profes- Post, “for ingenuity of design and tage of this remarkable offer? Just 
sheer dollar value, Datadesk can't fill out the coupon and send it in. 
from Borland. be beat? Better yet, call us toll-free. 
Imagine what And when it comes to your And tell us to step on it. 
they'll have to say peace of mind, nothing beats our 
about this extraordi. 2-year warranty. 
nary offer from Boe ee uae? ee 
111 don’t blow the 
For just $149.95— off the vehicles you're currently DATADESK 
actually a little less driving, just send them back All individual trademarks and copyrights are acknowledged. 
than Quattro’s street 
crue 25 
than : : 2 | 
suggested retail price $ 95 hea ie oeate cae ervey } 
—you now get both Keyboard for IBM? and compatibles. Add $10 sppmg and _ 
Quattro and the handhng per unit.**CA residents. please add $9.75 sales tax per unit,| 
vehicle you need to # of Units: _____ Amount Enclosed: _ 
es re Turbo- Cornputer Type aitonal $5 for cable adapter. **For Continental U.S. 
Cale-111" Enhanced Key- Payment: OVISA OMC O AMEX O CHECK 
from Datadesk. keypad doubles as a multi-function Card No: ___________ Exp. Date: 
One good calculator business calculator, complete with ‘la 
deserves another. its own display and solar panel. 
With its built-in, presentation- Which means you can start it up imped Kee 
quality graphics, intelligent even when your computer is idle. San 
recalcs, imited macros, easy We wouldn't steer ‘ Daytime Telephone Address 
installation and compatibility you wrong. t ot) L—__.. a. SL 
with leading spreadsheet anddata- Frankly getting into a Datadesk : Mail to: Datadesk , 7651 Haskell Ave., Van Nuys, CA 91406. FAX: (818) 780-7307 
base software, Quattro is made keyboard would be an inspired ORICALIS (800) Simeazse: IN CA CALL: (800/592-9602 
to order for your business. idea at this price even if you didn’t 
And TurboCalc- 111 is made get Quattro in the bargain. CIRCLE 337 ON READER SERVICE CARD 
Twelve function Switch-selectable Separate numeric keypad that switches to 
Feo Control —_—=zeys for increased Erasable template for all IBM XT, a multi-function business calculator 
and Altemate automatic to label your function “AT, PS/2. and with tilt-ep LCD display Includes memory, 
heys for operation. hey assignments. compatible square root and percent keys. 
ambidextrous Switch allows systems. Separate cursor Keyboard and Solar panel 








calculator status 
Extra large and screen — : 
Backspace and control keys. inecater Taphs, 
Enter keys. 







Mate -\saae 
eo ra 
clot takes Cae 


Spin youn 


favonites with 


push-button ease. 


DIRECT ACCESS. The leading menu system for 
hard disk management. 


IRECT ACCESS is to 

your software what @ 
jukebox is to records. Both ere 
fun and easy to use. Simply 
choose a title from an organizad 
listing, push a button and play 
your selection. 


DIRECT ACCESS lats you hop 


over complicated DOS com- 


mands, reduces errors, providas " 


complete usage tracking, and 
secures your data with pass: 
word protaction. 


DIRECT ACCESS tops ell the 
netionel best sellar charts—it’s 
the ultimate menu system for 
hard disk menagement. Theres 
No easier, faster or more or- 
ganized way to play your 
software. 

Also available, DIRECT NET, 
tha single keystroke network 


Call for the 

name of the 

dealer nearest 
eravatncy you. 


1380 Chena achoatagy bce DAMLCT ACCLSS ome 
TDWALCT NET ore edarmarta ot eva Techwotigy Ineernatvonat 
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1621 Westgate Road, Eau Claira, W] 54703, (715) 832-7575, FAX (715) 832-0700 


PRICES 


AT (s 4 trademaré of the [9M Corp. 





* The 386 Alternative 
CAT906— “Upgrade your /XT” 
IAT 80286 “half board” computer running 
at 8, 10 or 16 MHz at 0 or 1 wait state, 
with up to 1Mb of DIP RAM, real 
time clock wibattery, BIOS shad- 
<) “2: owing, speaker port and reset 
aff port. Optional 80287 co-processor. 
fF 4.7” x 6.7" form factor, 


CAT900 —“Upgrade your /XT” 
/AT 80286 computer running at 8, 10, 12, 
or 16 MHz at 0 or 1 wait state with up to 
64KB EPROM memory, 2Mb of on-board 
DIP RAM, 2 serial and 1 parallel port, 
mouse port, speakar port, keyboard port, 
reset port, BIOS shadowing, page mode 
DRAM. Optional 80287 co-processor. 3.85 
x 13,4” form factor. 
iy Diversified 
Technology 
112 E. State St. © Ridgeland, MS 39158 
{601)856-4121 


1-800-443-2667 


Designed and Manufactored by DTI in the USA 
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that can be represented by | byte. (Techni- 
cally, ASCII covers only the first 27, 
leaving the “‘upper-order’’ ASCII values 
up for grabs. IBM made one set of assign- 
ments for the numbers from {28 to 255, 
and Appte and Microsoft opted for anoth- 
er. This is why the upper-order characters 
may appear different in Windows applica- 
tions like PageMaker.) 

Any character typed at the keyboard 
generates a specific ASCII code. To per- 
form arithmetic, each individual ASCII 
character representing a number must first 
be changed into a binary number the com- 
puter can understand. As indicated previ- 
ously, converting ASCII numbers to bina- 
ry is a simple task of subtracting 48 from 
the ASCII character value. For example, 


CONVERT can handle 
decimal numbers as 


large as 65,535—a 
two-byte word. 





subtracting 48 from 54, the ASCII value 
for the character 6 results in the number 6. 

That works fine for single-digit decimal 
numbers, but CONVERT can handle deci- 
mal numbers as large as 65,535—a two- 
byte word. The conversion process is sim- 
pte enough, however, when you consider 
what is meant by anumber such as 267, for 
instance. Each individual digit in 267 rep- 
resents a count of increasing powers of ten. 
Thatis, we have 2 one hundreds plus 6 tens 
ptus 7 ones. The ASCII representation of 
267 woutd be three bytes with values 50, 
54, and 55. 

To convert the 50, 54, 55 bytes into the 
binary equivalent, first subtract 48 from 
each, resulting in the three bytes of value 
2, 6, and 7, respectivety. These individual 
bytes can then be accumulated after multi- 
plying each byte by 10 to the power of its 
position. Two times tO to the second pow- 
er, plus 6 times 10 to the first power, plus 7 
times t0 to the zero power results in the de- 
sired 267 and fits in one word. 

In fact, there’s another way to do the 
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CONVERT BY MODEM 


The programs published in PC 
Magazine are available by modem 
from PC MagNet. 

To download CONVERT 
.COM, log onto PC MagNet. Enter 
GO UTILITIES or choose PC 
MAGAZINE UTILITIES from the 
top menu, then DIRECT UTILITY 
DOWNLOAD from the next, Enter 
the filename, then select the file 
from those presented. Answer (Y) 
to DO YOU WISH TO DOWN- 
LOAD? Press Enter to see the 
transfer protocols. Choose a proto- 
col and download the file. 

To join PC MagNet, set your 
communications software for ei- 
ther 300 or 1,200 bits per second, 7 
data hits, even parity, | stop bit, 
and full duplex. You canuse any of 
more than 300 local access phone 
numbers, including: Boston, (617) 
542-1796; New York, (212) 422- 
8820; Chicago, (312) 693-0330; or 
San Francisco, (415) 956-4191. To 
find the number nearest your dial- 
ing exchange after you have sub- 
scribed, or for 2,400-bps service, 
connect with PC MagNet and type 
GO PHONES. For Customer Ser- 
vice, call (800) 848-8990; in Ohio 
and outside the United States, call 
(614) 457-8650, 

When you connect with PC 
MagNet, press Ctrl-C, At the 
HOST NAME prompt. enter CIS. 
At the USER ID prompt, enter 
177000.5000. Enter PC*MAG- 
NET at the PASSWORD prompt 
and Z10D8913 at the ENTER 
AGREEMENT NUMBER prompt. 

You don’thave to be a member 
of CompuServe to access PC Mag- 
Net. It costs $12.50 an hour for 
1,200/2,400-bps service and $6 for 
300-bps, via Master Card, VISA, 
or American Express. These pro- 
grams can he copied but are copy- 
righted and are available only for 
noncommercial use. You may 
make copies for others as long as no 
charge is involved, but making 
copies for any commercial purpose 
is strictly prohibited. 








Photocopy this page. Trini and 
hole-punch the copy and add it to 
your DOS manuai. 





Michael J. Mefford 
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Simultaneously displays an ASCII code or whole number 
between 0 and 65,535 in its hexadecimal, decimal, octal, and 
binary equivalents; especially useful in translating printer, 
modem, or EGA monitor escape sequences and setup 
strings from one number base to another. 


CONVERT number[-~number) |base)} | “character(s)" 


Either a single number or a number-number range may be 
input to CONVERT for multiple number base display. 
Decimal input is assumed, unless otherwise indicated, by 
adding b (binary), o (octal), or h (hexadecimal) to the 
number(s). An ASCII code to be converted must be placed 
within double quotes. Control codes (for example, Ctrl-A) 
may be entered normally at the keyboard (within double 
quotes), with the exception of the escape character. To 
display the equivalents (including the ASCII left-arrow 
graphic) of the escape character, enter CONVERT 27. 





When large numbers are converted, the 2-byte sequence 
displayed within quotes in the right-hand column as the 
ASCII "equivalent" should not be used in translating setup 
strings. It represents the individual byte values, not the 
value of the combination. Note, too, that in this display, 
decimal 0 (null), 32 (space), and 255 (blank) all appear as 
blanks. 


The output from CONVERT may be redirected to a printer 
or to a file, so a multiline table of values can be created. 
When redirection is used, however, the ASCII equivalent 
normally shown in the right-hand column is dropped. 


Available for downloading from PC MagNet (see the 
"CONVERT by Modem" sidebar), CONVERT.COM is 
already compiled and ready to run. As an alternative, 
CONVERT.COM can be created from either of two program 
files that are printed in the article and are also available for 
downloading from PC MagNet. CONVERT.BAS will 
automatically create CONVERT.COM when run once in 
BASIC. To create CONVERT.COM from the 
CONVERT.ASM source code requires the use of a macro 
assembler (IBM or Microsoft, Version 2 or later) and the 
following commands: 


MASM CONVERT; 
LINK CONVERT; 
EXE2BIN CONVERT CONVERT .CON; 
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multiplication that better fits the micro- 
pfocessor’s instruction set, since there is 
no “‘to the power of”’ instruction. Ten to 
the second power is really just 10 * 10. 
Multiplying a number by 10 effectively 
shifts the number one place to the left. 

Visualize, then, that our number, 267, 
appears one digit at a time, starting with 
the leftmost digit, 2. As each new digit ap- 
pears, the old digits are shifted one column 
to the left to make room for the new digits. 
The shift is accomplished by multiplying 
by 10, as illustrated in Figure 1. We al- 
ways start out with a zero on the left end of 
the number and process the digits from left 
to right. First we process the 2 by shifting 
the 0 left (0 * 10 = 0) and adding the 2. 
Next the 6 enters by shifting the 2 left (2 * 
10 = 20) and adding in the 6. Lastly, the 
26 is shifted left (26 * 10 = 260) and add- 
ing in the 7. Voila! 267. 


MULTIPLYING BY SHIFTING 
Conversion of the other radixes from their 
ASCII representation to binary can be 


HOW CONVERT 
MULTIPLIES 


pr 





0 2 26 
x10 x10 x10 
0 20 260 
+2 +6 +7 
2 26 267 


Figure 1: This is the way CONVERT tabulates 
multiplication. The result in each column is used 
as the starting value for the calculations in the 
next column. The starting value is multiplied by 
10, which, in effect, shifts the number one place 
tothe left. That makes room for the addition of the 
digit to its right. The algorithm is initialized with 
zero for the first muttiplication. 


done similarly, using the appropriate base 
for the multiplicand. And actually, since 
binary, hexadecimal, and octal are all fac- 
tors of binary, there’s a shortcut to the mul- 
tiplication step. 

There are several machine instructions 
that will shift a number by a requested 


number of bits either left or right. These in- 
structions are much more efficient than the 
MUL (multiply) instruction. The shift in- 
struction best suited for multiplying is 
SHL (shift left). Multiplying a binary 
number by its base of two is as simple as 
shifting the bits of the number one position 
to the left. Since an octal base requires 
three bits, multiplication is accomplished 
by shifting a number three positions to the 
left. Similarly a hexadecimal number is 
shifted four positions, 

To illustrate, let’s convert hexadecimal 
ASCII number 5Fh to binary. The first part 
of the conversion is the same as the deci- 
mal conversion—subtract 48, the ASCII 
value of the character 0. (As depicted in 
Figure 2, another subtraction of 7 must be 
performed for the letter F digit. This is to 
adjust for the letters’ position in the ASCII 
table relative to the number characters.) 
The result is a byte with a value of 15, rep- 
resenting the first place, and a second byte 
with a value of 5 in the second position. If 
this were a decimal conversion, the next 
step would be to combine the numbers by 
multiplying the 5 by base 10 and adding in 
the 15. For hexadecimal, instead of multi- 
plying by the base 16, the same can be ac- 





Special Inrodctony Savings on Two Great Programs. 


Remember the last time you lost an 
important work session? Well, that's one 
problem you can forget for good, thanks to 
Cocoon’s instant disaster recovery. This 
uniquely powerful utility protects your work 
from power failures, keyboard lock-ups, 
and just plain human error. 

In addition to Lotus, Cocoon works 
WordPerfect®, and many other popular 
programs. And you can use varsatile 
Cocoon to... 


+ Make keyboard 

+ Debug software under development 
Cocoon is truly a must-have utility. J. 
Blake Lambert at Camputer Age says, 
“AL most, this is a lifesaver... it can 
save the day (and maybe) a job.” Well, 
we say this is the second most 
important piece of software you can 
buy, right after DOS. 


criptioninth Jy TobMO Mast 


19. WAM UM 9G, TEM. 





Cocoon’s Recover 

Mode Brings Back Every Key Stroke. 
Fact is, Cocoon is an exceptional value at 
its suggested retail price of $99. After all, 
this “work insurance policy” pays for itself 
the first time you need to recover a session. 
And now, you can enjoy Cocoon’s many 
advantages for just $69 — if you onder 
fast! Here's why... 


CIRCLE 376 ON READER SERVICE CARD 


Fontex Tehociey has just acquired 
Cocoon® and Silk® (see right) from 
Daybreak, and we are offering special 
savings for a limited time only. When our 
dealers are fully stocked, Cocoon's 
suggested retail price goes to $99! and 
Silk’s® to $149. Buy Now and Save! 


TECHNOLOGY, INC. 

600 S. Date Ave., 
Alhambra, CA 91803 
Tel: 818-289-8299 
Fax: 818-289-8752 





System Requirements: 

*Cocoon requires IBM® or compatible 
with DOS 2.0 or higher, hard disk, 
and 20KB RAM. 

« Silk requires IBM® PC or compatible 
with DOS 2.0 or higher and 512KB 


memory; hard disk recommended. 
‘Cocoon and Silk are trademaris of Fontex Technology inc All other 
trulemarts hoted belong tw their mspecine holders 
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complished by shifting the 5’s binary rep- 
resentation 4 bits to the left and then 
adding the binary 15. 


ASCi! hexadecimal number = 5 F Gaiainy TOAGCA 
Once the input is converted to binary, con- 
ASCIt value of bytes 53 70 5 5 ; M 
eeu ASCH OOM ieee = 48 version to the four radixes displayed by 
ar rr CONVERT is essentially the reverse of the 
ASCII-to-binary conversions. For exam- 
Subtract 7 for letters — = = ple, for decimal output, instead of multi- 


plying by 10, the binary number is divided 

by 10 and the remainder is converted into 

ASCII by adding, instead of subtracting, 

48. The quotient is repeatedly divided by 
10 until the remainder is zero. 

How deeply you will explore the vari- 

’ ous permutations in the commented source 

0101 SHL 4 bits = 0101 0000 code depends on your need to write assem- 

—— ee bly language programs. The conversion 

10101 1111b or 95 decimal procedures in CONVERT were written so 

that you could directly import them into 

your assembly program and use them as 

Figure 2: The first step of converting a hexadecimal ASCII number to binary is the same as for a they are or with slight modification. Rath- 

decimal ASCII number: subtract 48, the ASCII value for 0. An additional subtraction of 7 has to be er than search for a conversion table, the 

performed for letter digits, to reflect their position in the ASCIl table relative to the number characters, — next time you need to check a printer setup 


The 5 is multiplied by 16 by shifting 4 bits to the left. 


5 15 
Binary 0101b 1111b 


Note that a single subtraction of 55 from letter digits would accomplish the same in one step, but string, just type in CONVERT. . 
computer instruction logic lends itself better to the two-step subtraction. The next step, combining the 
byte of 5 and byte of 15, is made by multiplying the 5 by the base 16 and adding in the 15. The Michael J. Mefford is a contributing editor 
multiplication portion can be done by shifting the binary equivalent of 5 (0101) four bits to the left. of PC Magazine. 


Or Lose Your LOTUS for Good! 





Can Your Spreadsheet Do Any Of This For $79? 


Lotus® V3.0 is getting poor marks from beta testers (PC 
Week, cover story, March 13, 1989). Why put up with a 
costly memory bog with few real enhancements when you 
can move all the way up to Silk® for just $79? 


For credit card order call: 


1800-289-8299 


pPesee eee cee es eee eee esse esses ssseeeee=" 
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6 tal To FONTIEX tecunovocy, inc. 
¥ G00 5. Date ve, Nhambra, CA°91803 Tel 818-289-8099 Pax. BIN 288752 


Javelin" type time series model 
in your conventional spreadsheet 





Live help 
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English language User defined Spreadsheet 
formulas nelidation criteria 


validation 


“Gilk’s improved graphics, fine use of 
function keys, interactive help, global 
search and replace, and easy-to- 

rearrange worksheet are reason enough to 
buy... Al some point, you bave to think 
about moving onward and upward : 
(from Lotus). Silk gives you reason enough. 
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Either Way You Look at It, 


Peachtree Accounting Saves You Money. 





PEACHTREE’S 
DOUBLE BONUS 
BUNDLE 


Includes Peachtree Complete II 


plus 
Peachtree Data Query Il 


just 
$298 
SAVE $100 


‘With PDQ Il Enhanced You Can 
© Create un-screen inquiries to display data 
© Present data in line of bar graphs 
© Use any of over 20 pre-defined reports 
© Modify pre-defined reports and save 
the formats 


© Create your own reports and save the 
formats 


© Transfer accounting iaformation to 


spreadsheet and database programs like 
BASE LI? and Lotus $-2-3° 


And More! 


A Recent Survey by the 
American Institute of 
CPAs Reports More 


Accountants Use and 
Recommend Peachtree 
Than Any Other 
Accounting Systemi 





hen it comes to accounting software, no one offers you more for 
your money than Peachtree. Now we're offering you two ways to 
buy our best-selling accounting software — and two great ways to save. 

Peachtree Complete™ I is our premier business accounting system. 
Designed and sold as a $5,000 accounting system, the latest version of 
Complete ii represents a vastly expanded and greatly improved package 
that sells for an unbelievably low $199. Find out what over 250,000 
satisfied users already know — no other accounting system offers so much 
for so little. 

And now, for businesses who want to make the most of their 
accounting information, Peachtree’s Double Bonus Bundle gives you 
Peachtree Complete II Accounting pius its own custom reporting tool, 
Peachtree Data Query II™ Enhanced. The Double Bonus Bundle includes 
both systems — regularly priced at $199 each —for just $298. That’s 
a savings of $100! Either way, Peachtree offers you the most accounting you can get for your software 
doliar. 

Peachtree Complete II ls a comprehensive accounting system developed to meet the needs 
of small- to medium-size businesses, It comes with eight high-power modules that may be used 
individually, or fuliy integrated for maximum accounting efficiency: 

© General Ledger ® Accounts Payable © inventory © Fixed Assets 
® Accounts Receivable ® Involcing ® Job Cost © Payroli 

And Peachtree Complete Il is designed using the tatest software innovations, like fuli-coior 
scrolling reference tabies, pop-up windows, and short-cut keyed menus. We've expanded to 
allow an unlimited number of companies, added service invoicing, range printing, and more. 

Peachtree Complete II's error handling is quick and easy, with plain English messages and 
Suggestions, Context-sensitive Smart HELP is on-line, all the tlme, And as always, Complete Il 
comes with the most thorough documentation— a separate quick-start Installation Guide, 
Accounting Primer, seven-voiume Reference Library, and extensive on-line tutorials on each 
module — all at no extra charge. 

Now you can extend the power of your Peachtree accounting to include custom reporting 
and analysis, and save even more moneyi Order the Double Bonus Bundle and you'li get 
Peachtree Complete Il, plus Peachtree Data Query II Enhanced, for just $298. 

PDQ lets you turn raw figures into highly sophisticated reports, allowing you safe, easy access 
to valuable information from all eight Peachtree Complete II modules. PDQ's simple, clear approach 
gives you maximum controi and flexibility. You teli PDQ what information you need, and PDQ 
iooks through your accounting files, finds it, and presents it to you any way you want it —on 
screen or printed, as a graph, in report form, or ready for export to another software package. 

You can begin creating reports in just minutes, thanks to all new user instructions and on- 
line practice sessions that iead you through the system and build confidence as you go. With 
Peachtree's Double Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good business sense. 

MONEY BACK GUARANTEE. We stand behind Peachtree Complete II and PDQ Il with a toli- 
free hotline for technical support ($1 per minute, $20 minimum on your credit card) and a 30-day 
money-back guarantee when you buy directly from Peachtree. If for any reason you're not satisfied, 
you can return your package within 30 days for a prompt refund. That's the Peachtree Software 
promise. A $25 restocklng fee applies to al! returns. 

Peachtree Complete II: the Business Accounting System for just $199, and Peachtree's Double 
Bonus Bundle for just $298, Either way you look at it, Peachtree Software saves you money. Order 
todayi 
HARDWARE SPECIFICATIONS: Requires PC/MS-DOS version 2.0 of higher with 384K of usable memory (512K required with DOS 3 3) and s 
minimum 10 MB hard disk For use with the 1OM® PC, PC XT, PX AT, Personal System/Z™and compatibles. § 1” media optionally available. Not 











protected. 
Cotus 1-2-5 Is a registered trademark of Lotus ca TBM bs 
a registered trademark and Personal System/2 s a trademark of International Business 





PEACHTREE 
COMPLETE Il 


STILL ONLY 


$199 


General Ledger 
® Chart of Accounts includes 
76 suggested and 26,000 
user-defined accounts, 
© Comparative financial statements, 


Accounts Receivable & Lnveicing 
© Maintains open Kem or balance 
forward customers. 
© Up to 14,400 customers, 
© Prints product or service invoices. 


Accounts 
© Partial payments of invoices. 
® Up to 14,000 vendors. 
© Checks printed with untimied invoice 
listing om stub. 


Invemory 
© Supports sverage and standard 
costing methods 
© Up to 19,500 inventory items 


Pixed Assets 
© Handles 13,000 assets and 1} methods 
of depreciation 


Job Cost 
© Tracks costs and profitability on a 
fob-by-job basis. 
Payroll 
© Built-in current year tax tables. 
® Prints checks, W-2s and more. 
© Processes up te 5,900 employees. 


And More! 






Call Now to Order 
1-800-247-3224 


(or call 1-404-564-5800) 


CtRCLE 358 ON READER SERVICE CARD 


To Order by Mail Add $12.50 Shipping and Handling* 
(in Georgia add applicable sales tax.) 


Peachtree Software 


4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
* Telephone number required on all orders. 
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In the last issue I introduced you to TA- 
QUIN, a Presentation Manager version of 
“*14-15,”" the classic move-the-squares 
puzzle, and I discussed five of the six files 
used to create the program. It’s time to dis- 
cuss the sixth and most im t, the C 
source code file. The TAQUIN.C listing is 
shown in Figure |. All of the program’s 
files, including a fully compiled .EXE ver- 
sion, are available on PC MagNet. 

TAQUIN.C makes use of more than 30 
PM function calls. You can get a detailed 
discussion of each by checking either the 
IBM or Microsoft OS/2 technical refer- 
ence manuals, I won't go into their precise 
syntax and details. Rather, I will discuss 
the program as a whole. 

The program begins by including sev- 
eral header files. These are: OS2.H (which 
defines the new data types, identifiers, and 
functions used in Presentation Manager 
programs); STDLIB.H (which declares 
the C itoa, rand, and srand functions 
and the min and max macros used in the 
program); and TAQUIN.H, which I dis- 
cussed last time. Four constants are then 
defined; they set the puzzle’s row and col- 
umn dimensions, the number of repetitions 
used in scrambling the squares, and the 
size of the squares (in '/100-inch incre- 
ments). Within reasonable limits, you can 
change the values of these constants and 
recompile the program. 


THE FUNCTION MAIN 

As in most C programs, TAQUIN begins 
and ends its life in the main function. As in 
most Presentation Manager programs, the 
main function is dedicated to some fairly 
standard overhead. Program initialization 
in main culminates with a call to Win- 
CreateStdWindow to create the program’s 
window. The fiFrameFlags variable, 
passed as the third parameter of the func- 
tion, determines many of the characteris- 
tics of the window. This variable is initial- 
ized with various FCF (frame creation 
flag) identifiers. TAQUIN’s window has a 
system menu, atitle bar, a border (but not a 
sizing border), a minimize button (but not 





a maximize button), a menu, and an icon. 

When executing the WinCreateStd- 
Window function, the Presentation Man- 
ager must access TAQUIN’s menu tem- 
plate and icon, both of which are stored as 
resources in the TAQUIN.EXE file. The 
penultimate parameter to WinCreateStd- 
Window is the identifier ID-RESOURCE. 
This identifier is defined in TAQUIN.H 
and is also used in the ICON and MENU 
definitions in TAQUIN.RC. 

The WinCreateStdWindow function 
creates several windows, including the 
frame window, system menu window, 
minimize window, and menu window. It 
also creates the client window, which dis- 
plays the puzzle and interprets the key- 
board and mouse input. Messages to the 
client window are processed by the 
ClientWndProc function in TAQUIN.C. 

More specifically, the client window is 
based on a window class named **Ta- 
quin,”’ which is a text string stored in the 
szClientClass variable and passed as the 
fourth parameter to WinCreateStdWin- 
dow. Before creating the window, TA- 
QUIN registers the window class by call- 
ing WinRegisterClass. That function 
associates the class name with a window 
procedure, in this case ClientWndProc. 

After creating the program’s window, 
TAQUIN then enters a typical Presenta- 


tion Manager message loop, which con- 
sists of two functions: WinGetMsg and 
WinDispatchMsg. The WinGetMsg func- 
tion retrieves messages from the pro- 
gram’s message queue. The queued mes- 
sages include input from the keyboard and 
mouse, messages from the program’s 
menu, paint messages, and a quit mes- 
sage. With the exception of the quit mes- 
sage (which causes WinGetMsg to return 
zero), all the messages are sent by the Win- 
DispatchMsg function to the appropriate 
window procedure. In the case of mes- 
sages to the client window, this window 
procedure is ClientWndProc. 

The quit message, which is placed in 
the message queue when the user selects 
Close from the system menu, causes TA- 
QUIN to drop out of the message loop. 
TAQUIN then begins its cleanup by call- 
ing WinDestroy Window to destroy the 
frame window. All the children of the 
frame window (including the client win- 
dow) are also destroyed. 


THE CLIENT WINDOW PROCEDURE 
ClientWndProc processes messages sent 
to the window. Each message is a call from 
the Presentation Manager to the 
ClientWndProc function. The Awnd pa- 
rameter contains the window’s handle, and 
the msg parameter is a number that identi- 
fies the message. The message parameters 
mpl and mp2 contain additional informa- 
tion about the message. 

It is customary to use a “‘switch and 
case”’ construction to process these mes- 
sages. That’s to say, the msg parameter to 
the window procedure is compared with 
various identifiers that begin with the WM 
(window message) prefix. ClientWndProc 
processes only five messages. They are: 

@ WM_CREATE. This is the first mes- 
sage a window procedure receives. 
ClientWndProc gets a WM_CREATE 
message during the WinCreateStdWin- 
dow call in main. (Other messages re- 
ceived by ClientWndProc during the Win- 
CreateStdWindow call in main are 
ignored, and are passed on to WinDefWin- 
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dowProc for default processing.) 

a WM_PAINT. This message indicates 
that part of the client window is invalid and 
must be repainted. All the window draw- 
ing in TAQUIN.C occurs during the 
WM_PAINT message. 

a WM_BUTTONIDOWN. ClientWnd- 
Proc receives a WM_BUTTONIDOWN 
message when the first mouse button is 
pressed while the mouse pointer is posi- 
tioned over the client window. The mp! 
Message parameter contains the coordi- 
nates of the mouse at the time the button 
was pressed. 

mw WM_CHAR. If a key is pressed or re- 
leased while TAQUIN has the input focus 
(indicated by a highlighted title bar), the 
window procedure gets a WM_CHAR 
message. The mp! and mp2 parameters 
contain information to identify the key. 

= WM_COMMAND. The menu win- 
dow posts this message to the client win- 
dow when an item is selected from the pro- 
gram’s menu. In this case, the mp! 
message parameter indicates the selected 
menu item. 

All messages that a window procedure 
does not process are passed to the WinDef- 
WindowProc function for default process- 
ing. This function is called at the bottom of 
ClientWndProc. 

Most of the variables used in 
ClientWndProc are used only while pro- 
cessing a single message, so they are de- 
fined as normal, automatic variables. The 
several variables used for things that must 
be retained from message to message are 
defined as static. 

The asPuzzle variable is a static array of 


SHORT integers that stores the current 
square number for each row and column 
position in the puzzle. (GPI coordinates 
are relative to the lower-left part of the 
window, and I have followed this conven- 
tion in indexing the array. The 0 row in the 
array is thus the bottom rather than the top 
row.) The blank square is stored as a 0 in 
this array. The sBlankRow and sBlankCol 
are also static variables. These variables 
store the row and column coordinates of 
the blank square. 

The static variables cxSquare and cy- 
Square store the width and height (in pix- 
els) of each individual square. This infor- 
mation is needed both to process mouse 
input and to draw the squares of the puzzle. 


WW_CREATE: WINDOW INITIALIZATION 
ClientWndProc receives its first batch of 
messages during the call to WinCreateStd- 
Window in main. The first message 
ClientWndProc gets is WM_CREATE. 
This is the time to do some initialization. 
TAQUIN’s first job when it gets the 
WM_CREATE message is to initialize 
exSquare and cySquare, which set the 
width and height of the squares, in pixels. 
After experimentation, I decided that the 
individual squares in TAQUIN should 
measure 7 inch on each side. But % inch 
is a different number of pixels on different 
video displays. So, the nine lines of code 
that begin ‘“WM_CREATE message pro- 
cessing’’ obtain this dimension in pixels. 
The code begins by obtaining a presen- 
tation space, and then setting the “‘page 
units”? to PULLOENGLISH. This means 
that '/:00-inch units will be used in drawing. 
We don’t actually do any drawing with this 
presentation space, however. Instead, a 
POINTL structure (the variable ptf) is ini- 
tialized with the SQUARESIZE value. It 


is then converted to device coordinates (or 
pixels) by calling GpiConvert. The results 
are stored in cxSquare and cySquare. 

TAQUIN.C then uses this information 
in order to calculate a position and a size 
for the client window that is on the screen. 
The four fields of the RECTL (rectangle) 
structure named rc are set to the screen co- 
ordinates of the four comers of the client 
window. The WinCalcFrameRect func- 
tion converts these to frame-window coor- 
dinates, which are then used in Win- 
SetWindowPos. 

WML_CREATE processing concludes 
with a call to WinSendMsg. This function 
sends a WM_COMMAND message to 
ClientWndProc to initialize the szPuzzle, 
sBlankRow, and sBlankCol variables. I'll 
discuss this message more fully below; 
here it is sufficient to know that the 
WM_COMMAND message is equivalent 
to the user selecting “‘Normal Reset’’ from 
the program's menu. 


WWLPAINT: PAINTING THE PUZZLE 

After the WinCreateStdWindow function 
retums in main, the program enters the 
message loop, where it retrieves messages 
from the queue by calling WinGetMsg and 
sends them to the appropriate window pro- 
cedure by calling WinDispatchMsg. In 
general, the first message retrieved from 
the message queue is WM_PAINT. 
ClientWndProc responds to it by repaint- 
ing the window. 

ClientWndProc begins processing 
WM_PAINT by making a call to WinBe- 
ginPaint to obtain a handle for a presenta- 
tion space. It ends WM_PAINT with a call 
to WinEndPaint to release that handle. The 
RECTL structure named rclinvalid is 
passed as the last parameter to WinBegin- 
Paint to get the coordinates of the invalid 


TAQUIN.C 1of2 
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map IwndPrane, 
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Inq © wlncreetens: 
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DESKTOP, WS 
&flrrame?lage, siClientcless, svLL. 
1» WULL, RESOURCE, Bhundclient) $ 


J} Gat meosagen fram queue and dispatch thee 
J. NULL, @, @}) 


. kqne: 
WinDispatchMag chab, éqmeg} 3 


MAESULT EXPEXTARY Cllmetwndrroc (MWD, USHORT, KPARAM, KPARAM) = 
MRESULT SXPENTRY AboutDlgrroc {IMATD, USHORT, MPARAM, KPARAN] = 


int main (void) 


atetic CRAN axClisstClasa{} = “Taguie* ; 

etetic ULows flframePlaga © FCP sysnxnv 
FCRBORDER 
ver_eewu 
FCP_TASELIST 1 


Windestroywindow {inmarrams) 3 
WinDestroymagqueue (hmg 


(1 Cleas wp and terminate 





Figure 1: The C source code listing for the TAQUIN puzzie makes use of more than 30 Presentation Manager function calls. 
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Next to 
your computer, 


nothing beats 
a Tandy” 


printer. 


| 


b 


TANDY er: crm perce nm 





The new high-speed, tripleemode DMP 300 
has advanced features for a low price. 


Think you have to compromise on 
quality with a low-cost dot-matrix 
printer for your business or home of- 
fice? Think again. The Tandy DMP 
300 has the power and flexibility you 
should demand. 


You get superior print quality from 
the 24-pin print head. Speed—up to 
270 characters per second. Crisp, letter 
quality for “‘electronic-typewriter’’ cor- 
respondence. And there’s razor-sharp 
360 x 180 resolution for producing 
precision graphics. 


Best of all, you don’t have to be an 
electronics wizard to get maximum 
results. The DMP 300 features easy- 
to-use, front-panel controls. 


Push tractors let you detach printed 
sheets without wasting blank sheets or 
forms. One-button paper park lets you 
print single sheets without having to 
remove your fanfold paper. And the 
DMP 300 is even cooperative enough 
to load and position your letterheads. 


Plus, our CSF 300 sheet feeder is 
available for high-volume work. 


Tandy Printers: Because there is no better value™ 





Don’t settle for less—the DMP 300 is 
the perfect complement to your PC. 
|e 8 of fF Ff = a 


Send me more information 
| | on the Tandy DMP-300 a 


Be Hany Come Fat om rome 


© Nate 


Company 
OO OE i 
a 


[or 


Radie Shaek 








CIRCLE 289 ON READER SERVICE CARD 


The Technology Store” 


A DIVISION OF TANDY CORPORATION 


Environments 
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RECTL rel, relinvelid, relintersect ; rel-yTop cy@quare * (mss ell: 

ORT aCol, sMousehow, aMousecol, & 3 

a=. 77 @et new arrey und blank vs: 

awitck (msg) 





laskRow © sMouseRow 7 
eBlaskcol © sMousecol ; . 


¢/ Caleulete square size iw pixels aaPuaslejsdlankRow)(eBlankcolj © 3 


Ope © Bindetrs (hwnd) } 





coms WA_CREATE: 





Jf tnvalidate rectangle 















OE ere wingvmlidatenact (hwnd, orcl, FALSE) 7 
= break 3 
Ftl.y © SQUARE: case Wi _CHAR: 
Reicenvere thee, eve. PAGE, CVTC_OEVICE, 3L, sptl) + if” (0 (CnanneG(ansg)->fs & KC_vIRTUALKEY) || 
WinkelessePu (Opa) } jcuaronee | Sang) ote Ce _KEYUP} 
return 
exfquarn = [OSORT) ptl.o 3 
ecysquare © (OORT) ptl.y 3 é/ Mimic & WH_BUTTONIDOWN Besasge 
¢/ Caloulete client window size and positien smousechl © akcrl 3 
eRowseRow © jlankRow 3 
rel.meft <= jsthovenyayaysls (EWED_DESETOP, SV_CESCREEN] ~ 


UNCOLS © exEquere) / 2 + evitch [CRARMIG{inag]->vkey) 
rel.ySottes = PuieeeecraeneaxGe (HWUD_DESETOP, 8V_CTECREER) - ( 

WUMROWS *“cysquare) {2 ; 
xel.xnight © rel.aleft © MUMCOLS © cxSquare } 
rel.ytop © rel.yDottom ¢ MUMROWS © CySquare | 


sRownecni¢++ j break 5 

shousscol-- j broek } 

ahoussRow-~ 3 break 3 
’ 








Mouse Rowt> break 3 
Jf Get frame window position ani sise : raturo @ 5 
bwndrrane jimnquerywindew jhwad, OW_FARERT, PALSE) F WinsendMsy {hwnd, WH _SUTTON]DOWR, 
winealcFramenect {hvodrrame, ércl, FALSE) ; MPrROM2SHORT (eMouseCol * oxsquars, 
WinsetwindowPos {hwndrrame, NULL, eRowsekow © cyiquare}, WULL) 3 
ORT) rel. nett, {OPORT) rel.ybottoe, return 0; 








ORT] (rel-xRigkt - rcl.xLeft), 





(SNORT) (gCl-yTop - rel.yBottom). Ooms WA COMMAND: 
swp_novs | swr_pigs [ SwP_ACTIVATE) ¢ awItof {COMMANDMSG) 6mag)->cmd) 
df Initisliae the esPussle srrsy df Initiolize ssPussle errey 
Winsendieg (hwnd, WH_COMMAND, MPFROMSWORT (IDM_MORMAL), MULL) ; came IDN_WORMAL! 
return 6 ; a z ceoe SDM_INVERT) 
for™(aRow © @ 3 BRow < WUMROMS 7 @Row++) 
case w_FAINT: far }sCol = @ ; scol < MUMCOLS > BColt+) 

hpi = WinSeginPeint (hwnd, MULL, érelinvelld) 3 eaPusale{sRow][scol) = aCol + 1 + 


WOMCOLE © jUMROWS - aRow - 1) 3 
7 Draw the squerea 
if [CoWUNDMSS(Emag)->ced == IDM_INVERT} 
for {akow © WUMROWR - 1) sRow >= 8 ; eRow--) 
fer (scol © # j eCel < muncees 7 acale+) Serusele{@)(MUMCOLS-2] = MUNCOLS * NUKKOWS 


-2 
asPusels| 6) {MUMCOLS-3} = BUMCOLS © NUMROWS - 1 





t 
exieft = ) 
rel, xLe: exSquare * stol i ree 






























rel.ybottem © cyfquare * eRow [ee ea eee © @)[eBlenkcol = wuMCOLS - 1) = @ ; 
rel.emight © rcl.xLeft + cxSquare ; BintnvelidateRsct (hwnd, RULL, FALSE) 7 
rel.yTop = rel.ypottom + cySquare ; return 6 5 
if (1Mintntarsectuect (MULL, érciintersect, ¢7 Gendemly ecramble the equeres 
srel, arolinvalid)) 
continas 7 ease IDM SCRAMBLE) 
Windetrointer (BWND DESKTOP, BinQuerysysPointer ( 
iff (sRow ©= eBlankRow 66 aCol == relankcnl) MWHD_DEGKTOP, BPTR_BAIT, FALSS)) 3 
BinPilinect [kps, ércl, CLR_BLACK) ; 
alan - mrand ([imt} WingetcurrentTisa (MmULL)) 7 
{ 
Winbrewiorder (hps, &rel, 3, ae fing fl © @ 5 i < SCRANDLEREP | i¢+) 
CLR_PALEGRAT, CLR _DARKGRAT, 
De_ETanDaRD | op IWTERIOB] » Wingendnsg {tend bee Tro Doms * 
wi aer , scl, 2, 2, Lee EO) MUNCOLS * cxSqeare, 
inbeewbardex (OFS iu 2 oh ee. z “ “ 
Wlaprawtext (hee, ae DARD Ys: wintpdatewindow dhend) i 
itom (esPussie(shov]{ecol), sstum, 18), bund, Wn DIFFOUL| 
arel, CLR Pret CLR _DARRGRAY, sntsfareonioiont ours zeaicowe 
Dr_cmaren | DT_VCEWTER) ; Gh Chie 
) iy — & BUMMOWS © cySquarn), BULL) 7 
5 In iwipancen nbae) tuna) ' 
WinkndPeint thpst , 
retorn @ ; winsetPointer comer DESKTOP, WinQuerySyePointer { 
‘at_DUTTON] OWE: WO TDEEKTOP, BFTR_ARROW, FALSE]); 
SHouseCol © MOUSENSG)émeg)->0 / enSquare | return @ ; 
MouReROW © KOUSENEG(&msg)->y / cy#quara } 77 Displey dialog box 
7 check Af mouse vas in velid ares cate som Asours 
Winblgsex {mwnD_DESKTOP, twnd, AbeutDlgrroc, 
Lek i atounomen tele | fsceeorne ee eee 5 300 1 . TET 
MouseRcw ie sRlankRow s& sKousecol j= sbleskeol} return @; 
Mousecol 


SO) ments 





) 
return WinDefBindovProc ihund, msg, spl, mp2) 1 
’ 


if jsWousshow == sBlankRow) WRESULT EXPEWTRY AboutDlgProc {mWwtD hwnd, USHORT mag, MPARAM mpi, MPARAM mp2) 


fe [aWousetol < st 
for (s¢ol 


74 Mowe 9 row right or left 







q 
kCO} 
‘akcol } eCol > sRoweecel ; sCol--) ieee, 


eke) Cece L Ue) Sama WH COMMAND: 
HOES oa avItch (COMUNDNSG) émag)->cmd} 
¢ 





ank¢ol ; eCol < ateuescol ; scol++) 
RlankRow}[scol) = 
BlaskRow}[ecel + 1] ¢ 





, 
?/ Rows @ colame ep ox down reture @ } 
else cathy 
« 
ankRow ¥ 
BE Dh gi Y return WinDefpigrroe (hwnd, neg, ppl, mp2) 3 


for (show 





@lunkRow ; show > sHoussRow ; sRow-—) > 


PC MAGAZINE JULY 1989 


Make Irwin’do it. 

An Irwin tape backup system, that is. 

So go home early. Because an Irwin system will 
back up your data, your programs, your breakthrough 
ideas—all automatically. 

No complicated 
commands. 

No sloppy floppies. 
ape’ software 
a makes it easy to store 
whatever data you want. Whenever you want. 

It doesn't matter whether you're backing up a PC 
or a Mac. 

An Irwin backup system works with them all. 
Along with all the popular local area networks. 
Providing up to 150 megabytes of reliable storage. 

In fact, with its patented AccuTrak” precision 
tracking technology, you can transfer data from a PC 
toa PS/2 to a Mac and back again. 

Something that would throw a floppy right off 
its track. 

All in all, that’s why more people rely on Irwin 
minicartridge systems to do their backup than all 
others combined. 

Just call 1-800-BACKUP1 for the 
dealer nearest you. 

Because the best way to make 
backups is to avoid it. 






—. 





0.1989 Irwin Magnets: Systems, lec Z101 Commenwonkh Divd , Aun Arbat MI 48105. Inwr and ExTape are requtered trméomarta ond AccuTrak ina trademark 
f Irwin Magnetic Sywems fac All other brand or product mames are trademarks of requetered tragemartes of ther renpective halder. 
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Easy come. 





Life is hard. And then you get a 
Connection CoProcessor” board. It’s 

GSES) Intel's way of letting 

m you communicate 
Caw OP & ie effortlessly, 
using your PC. And for other PCs and FAX 
machines to send messages to your PC 
with the same ridiculous ease. 

True, you do have to press a few 
keys on your PC. But you don’t have to 
set any protocols, wait for a printer 
to do its thing, or stand in line at a FAX 
machin 


e. 
The real labor saver here is CAS. 
CAS is a software link which allows you 

to send information directly from 
applications like Lotus"1-2-3 rel. 2, 
WordPerfect” 50, Q&A 30 and Sidekick* 
Plus. You can now send documents 
simply by indicating what you want to 


Easy go. 


=——.. 


Me Bh,  emmemll 


send and who you want to send it to. 

And our Connection CoProcessor 
won't waste your valuable PC time while 
it’s Communicating. You can continue to 
work while it sends programs, data and 
text, across the street or across the globe. 

Because the Connection CoProcessor 
uses its own microprocessor and 
memory to take on the time-consuming 
job of sending and receiving information 
in the background. 

All this, and Intel's toll-free technical 
support and a five-year warranty. Call 
us at 1-800-538-3373 to find out how 
Connection CoProcessor beats the way 
you're communicating today. Coming 


and going. 
s ® 
intel 


© 1965 Inect Carporanton Inet ta repestred trademark aed Connection CoProcessur is a rademark of tract Corporation. Other heand and product names are trademarks ol their respective ommers 
CIRCLE 512 ON READER SERVICE CARD 


Environments 


rectangle—the area of the window that 
must be repainted. For the first 
WM-PAINT message the program re- 
ceives, of course, these coordinates en- 
compass the entire window, 

The two for loops go through all the 
rows and columns to paint the squares. 
The fields of rcl are successively set to the 
coordinates of each square. If this rectan- 
gle does not intersect the invalid rectangle, 
the square is not repainted. (It’s not neces- 
sary to make this check, but it speeds up 
window repainting.) 

You would normally use the Graphics 
Programming Interface (GPI) functions 
when drawing in the Presentation Manag- 
er. There are a few high-level non-GPI 
drawing functions, however, and TA- 
QUIN uses three of them. These Win func- 
tions (they all use a Win prefix) work only 
on the screen and do not affect printers. 

The Win drawing functions used here 
all work on rectangles, so the rci variable 
is passed to each of them. The WinFillRect 
function colors the blank square black. For 
the other squares, the first WinDraw- 
Border function draws a light gray rectan- 
gle surrounded by a dark gray border. The 
second WinDrawBorder draws a black 
border for the space between the squares. 
The WinDrawText function displays the 
numeral inside the square. 


WM_BUTTON1DOWN: MOUSE CLICKS 
TAQUIN handles the bulk of user input 
during the WM_BUTTONIDOWN mes- 
sage. This message is placed in the mes- 
sage queue when you press the first mouse 
button (normally the left mouse button) 
while the mouse is positioned over the cli- 
ent window. 

The mp/ parameter that accompanies a 
WM_BUTTONIDOWN message con- 
tains the pixel coordinates of the mouse 
pointer relative to the lower-left comer of 
the window. TAQUIN uses the MOUSE- 
MSG macro to extract these coordinates. 
The x- and y-coordinates are divided by 
cxSquare and cySquare, and the results are 
stored in sMouseCol and sMouseRow. 
These values represent the column and 
row position of the square under the mouse 
pointer. 

TAQUIN then applies validity checks 
to the sMouseCol and sMouseRow values. 
The mouse pointer must be positioned 
over a square in the same column or the 
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Manzana announces 
the indispensable 
514" drive for the PS/2. 


When you asked for a reliable 51/;" floppy drive, 

we went to work. We built a subsystem that performs 
flawlessly, is easy to install and competitively priced. Backed 
by a solid warranty and great technical support, our drives 
have made their way into the 10 largest companies in Amer- 
ica. When you must have quality, specify Manzana. 


External host-powered EG Floppy drives for your 
floppy drives which can be PCs, XTs & ATs. 


connected to PS/2 computers or corn: External 1.44MB Drives: 

patibles such as the Epson Ie. Includes — Host-Powered Plus for AT--$374.95. 

all hardware & software for most High Density External for XT--$384.95. 
installations. internal 1.44 MB Drives: 
Manzana/1.2 dual 1.2MB & 360K Internal Plus--$199.95. 

drive--$374.95, 3rd Internal Plus--$289.95. 

(Will work on your Model 30 also!) 3rd Internal Mux Card--$99.95. 
Manzana/360 360K drive--$344.95. High Density Controller Card--$94.95. 


Also new! Manzana/1.44, a 3.5” external 1.44MB drive for PS/2 Model 30. 


GO WITH 
To Order: 


Contacl your dealer 
or call us directly at 


(805) 968-1387 


Manzana 
MicroSystems, Inc. 
P.O. Box 2117 
Goleta, CA 93118 
Fax: 805/968-5449 


— 
Manzana 
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THE PROTEC 
ONNECTION 


THE COST EFFECTIVE WAY TO 
SHARE PERIPHERALS 











BYTEWAY 1000 PLUS 


. *Bportse Iconvenent GYTEWAY 1000 
and 4 senal, 4 paraliel port configurations © 4ports © 2convenient 
and senal, or 12 sera) 6 parallel, 4 paraiiel and Port configurations. 
* 256K, 512K, 1Mor2M = 4 sonal, or 8 serial 4 parallel or 4 senal 


© 256K, 512K or 1M butler © 256K, §12K or 1M butter 


parallel ports configurable “input” or “output” « All serial ports bi-directional 
* Easy to follow configuration software « Pop-up menu for user commands 


‘Protec 
Microsystems Inc. 


Head Office & Plant: 557 LoPine Ave., Dorval, Quebec, Canada H9P 2R2 


Sales & Marketing Office: 3274 St Marin Bivd W , Suite 101 
Laval, Quebec, Canada H7T 1A1 Tel. (514) 682-6461 Fax (514)682-9771 
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Give us an inch... 








a |. a | 
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...and we'll give you 
complete power control. 
MasterPiece. Plus 


Master Piece Plus gives you every- 
thing you need to organize and pro- 
tect your personal computer system. 
It offers five outlets, a master switch, 
surge suppression, noise filtering, 
static protection, a low voltage indi- 
cator, modem protection, and a 
swivel —all in one elegant unit just 
an inch and a half high. 

Master Piece Plus blends in per- 
fectly with any system. Just slide it 
between your monitor and system 
unit, and plug your equipment into 
its five outlets for complete control. 
Its master switch lets you power up 
everything at once, and its individ- 
ual switches let you control your 
peripherals separately. Touch the 
master switch to shut down and 
you'll never accidentally leave any- 
thing running overnight. 

Master Piece Plus also offers the 
most complete protection available. 
Its heavy duty surge suppression 








KENSINGTON <j, 


circuitry exceeds strict UL and IEEE 
specifications. Its noise filtering 
circuitry protects against EMI and 
RFI. Its two protected phone jacks 
defend your modem (and PC) against 
surges and spikes on the phone line. 
Its nameplate dissipates harmful 
static whenever you touch it. And its 
unique low voltage indicator alerts 
you when your power level drops 
below the safety of 104 Volts, to 
wamn you of dangerous low power 
conditions. 

Master Piece Plus even has a 
hidden swivel that lets you adjust 
the angle of your monitor, (Easily 
detachable if your monitor already 
has a built-in swivel.) 

Master Piece Plus—the only com- 
plete power center—only $159.95. 
Call 800-535-4242 or 212-475-5200 
for a Kensington dealer near you. 

Or write to Kensington, 251 Park 
Avenue South, New York, NY 10010. 


Master Piece, Kenaington, and the Kensington logo are repsteted trademarks of Kensington Microware Ltd , IBM ss a registered trademark of Intemational Business Machines Corp. © 1989 Kensington Microware Lid 
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same row as the blank square, but not over 
the blank square itself. WM_BUTTON- 
IDOWN processing is aborted with a 
break statement if the position is invalid. 

When the user clicks on a square, the 
values in the asPuzzle array must be shift- 
ed around somewhat, which is the purpose 
of the four for loops. At this point, part of 
the client window must be redrawn, re- 
flecting the new position of the squares. 
Rather than paint the window immediate- 
ly, however, TAQUIN sets the fields of rel 
(the RECTL structure) to the coordinates 
of the rectangle that must be repainted. 
This area is then invalidated by a call to 
WinInvalidateRect, which causes a 
WML_PAINT message to be placed in the 
program’s message queue. The window is 
then updated somewhat later, after the 
WM_PAINT message has been retrieved 
from the message queue. 


WM_CHAR: KEYBOARD INTERFACE 
TAQUIN also provides a keyboard inter- 
face that uses the cursor arrow keys. Key- 
board input is delivered to a program in the 
form of WM_CHAR messages. To avoid 
reduplicating the square-moving logic 
built into the processing of WM_BUT- 
TONIDOWN, the WM_CHAR message 
is translated into an equivalent WM_BUT- 
TONIDOWN message. Thus, pressing 
the down arrow key is the same as clicking 
on the square above the blank square. 

The CHARMSG macro is used to ob- 
tain information encoded in the mp/ and 
mp2 message parameters. TAQUIN 
checks for four virtual-key codes for the 
four arrow keys and sets the values of 
sMouseCol and sMouseRow to the coordi- 
nates of a square that, if clicked, is equiva- 
lent to the key pressed. The window proce- 
dure then sends itself a WM_BUTTONI 
DOWN message, which is processed nor- 
mally. 


WM_COMMAND: MENU SELECTIONS 
Menu handling in Presentation Manager 
programs is usually fairly simple. You'll 
recall that in the last issue, we defined a 
menu template in the TAQUIN.RC re- 
source script file. All the mouse and key- 
board input to the menu is handled within 
the Presentation Manager. After the user 
makes a menu selection, the menu window 
posts a WM_COMMAND message to the 
client window. 
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Now You Can 
Run With 
the Fast Ones 


The LaserBank 940 WORM 
and LaserBank 600 Rewritable 


From the Company that offers you 
all the Optical Answers. 


Micro Design International’s LaserBank 940 
WORM (Write Once Read Many) and LaserBank 600 
Rewritable optical disk systems offer you performance 
comparable to many hard disk drives.* With storage 
capacities of 940 and 600 Megabytes per cartridge, high 
density removable media is now available with out- 
standing performance char- 
acteristics at a reasonable 
cost per Megabyte. These 
subsystems are complete 
with SCSI host adapter, 
rl mtu ananeliconeTit| 
software to support your 
current applications. 


WORM | Kewrmebte 


Ms-DO: Vv v 


*Ask for our Benchmark Information! oe a Vv i 
Channe! 

Micro Design International, evel” ey 
the company with the SS 
widest spectrum of optical com ff of 
storage solutions tn the 
the right solution for your epee 
application from the com- mer ac me 
pany that offers all the alternatives. 


MS-DOS. IBM PS/2. Micro Channel, Novell, SCO XENIX, and Sun are trademarks of 
Microsoft, Inc., IBM, Novell, Inc., Santa Cruz Operations, and Sun Microsystems, Inc. 


~¢ + ay ip Micro Design International Inc. 
6985 University Boulevard ¢ Winter Park, Florida 32792 
(407) 677-8333 © FAX (407) 677-8365 


Dealer Inquiries Invited 
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In processing the WM_COMMAND 
message, ClientWndProc uses the COM- 
MANDMSG macro to determine which 
menu item was selected. The cmd field as- 
sociated with COMMANDMSG may be 
IDM_NORMAL, IDM_INVERT, 
IDM_SCRAMBLE, or IDM. 


ABOUT. These are the four identifiers de- 
fined in TAQUIN.H and used in the defi- 
nition of the menu template in TA- 
QUIN.RC. 

For the IDM_NORMAL and IDM_IN- 
VERT identifiers, which correspond to the 
Normal Reset and Inverted Reset menu 
options, TAQUIN simply initializes the 
asPuzzle array, the sBlankRow and 
sBlankCol variables, and invalidates the 
entire window (which drops a 


RECOOPERATE AND ENHANCE 
YOUR XT INVESTMENT 





TURN IT INTO A 286 PC 
oe ee Sa 


o 


| FREE EVALUATION | EVALUATION 


oe EXPERT CONVERSION 
oe BURN-IN TESTING 


Don't sink thousands of dollars Into a new 286 PC when SEFCO’s Technical 
Experts will evaluate, and upgrade your XT to a powerful 80286 computer for 
a fraction of the cost. We can do for you what we've done for many satisfied 


FORTUNE 500 companies. 





TODAY'S QUALITY SOLUTION FOR YOUR COMPUTING FUTURE 


® KEEP COST DOWN BY USING VIRTUALLY ALL OF YOUR EXISTING COMPONENTS. 
*® TRUE 16-BIT DESIGN GIVES YOU EXPANSION SLOTS FOR TODAY'S MOST 


ADVANCED HARDWARE. 


* 100% 80286 COMPATIBILITY WITH ADVANCED SOFTWARE LIKE OS/2, UNIX, AND 


WINDOWS 286. 


*® BLAZING 12 OR 16 MEGAHERTZ PERFORMANCE WILL MAXIMIZE YOUR 


PRODUCTIVITY. 


® TAX DEDUCTABLE BECAUSE THIS IS CONSIDERED EQUIPMENT MAINTENANCE. 


FOR AS LITTLE AS $350.00 
WHY WAIT FOR THAT NEW 286 PC? 


RISK FREE PURCHASE 


SEFCO 


SUCCESS BY DESIGN 
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100% MONEY BACK GUARANTEE 
FREE EVALUATION AND ESTIMATE 

1 YEAR WARANTEE PARTS AND LABOR 
FORTUNE 500 REFERENCES 

FRIENDLY CUSTOMER SUPPORT TEAM 


CALL US TOOAY FOR MORE OETAILS 


1-(800)777-1288 


IN CA. 


(818)888-8880 





WML_PAINT message into the program’s 
message queue). For IDM_INVERT, the 
last two numbered squares are switched 
around. 

For the IDM_SCRAMBLE identifier 
(the Scramble menu option), TAQUIN 
simulates random mouse clicks by sending 
WM_BUTTONIDOWN messages. This 
scrambles the arrangement of the squares. 
This takes a little time, so TAQUIN dis- 
plays the SPTR_WAIT (the hourglass) 
mouse pointer before it begins and restores 
the SPTR_ARROW mouse pointer when 
it’s through. 

During the WM_COMMAND mes- 
sage; the WM_BUTTONIDOWN mes- 
sage processing makes a call to WinInvali- 
dateRect to invalidate part of the window 
and put a WM_PAINT message in the pro- 
gram’s message queue. You'll note that 
normally the WM_PAINT message would 
not be retrieved and processed until after 
TAQUIN had finished with the 
WM_COMMAND message. That’s why 
the program calls the WinUpdateWindow 
function after sending the WM_BUT- 
TONIDOWN message. This call causes 
the WM_PAINT message to be processed 
immediately, so you can watch the squares 
being scrambled. 

Finally, for the IDM_ABOUT identifi- 
er (which corresponds to the ‘‘About Jeu 
de Taquin... ”’ menu item) TAQUIN 
calls WinDlgBox to display a dialog box 
based on the dialog box template in the 
TAQUIN.RC file identified by IDD_A- 
BOUT. The dialog box window procedure 
is AboutDlgProc, the last function in TA- 
QUIN.C. The AboutDigProc function 
simply waits until the OK button is pressed 
or the user presses the Esc key. 

Apart from the fun of playing it, TA- 
QUIN is a good example of why program- 
mers like to use games to work out the 
problems involved in writing for a graphi- 
cal interface. Besides, programming a 
puzzle like this lets you decide whether to 
be a nice guy or not. In invoking the 
Scramble option, for example, it would 
have been easy to randomize whether or 
not the final result would be soluble. But 
I'ma softie. If you scramble starting with a 
soluble (‘‘Normai’’) screen, the result will 
be soluble. If you scramble an ‘‘Inverted"” 
screen, however, you'll have to beat Sam 
Loyd and the laws of mathematics to win. 

If you have any questions about TA- 
QUIN, you can ask me in the Program- 
ming Forum of PC MagNet. Don’t hesitate 
toask. With asystem as new as the Presen- 
tation Manager, we are all newcomers. @ 
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Heaps are very dear to C programmers, es- 
pecially to those with machines (Macin- 
toshes, Amigas, and Ataris, for example) 
that have sophisticated, ROM-based 
memory management routines that you 
can take for granted. IBM PC assembly- 
language programmers, on the other hand, 
are likely to exhibit a classic fight-or-flight 
syndrome when you start talking about 
heaps. Instinctively, the assembly lan- 
guage programmer fears that data in a heap 
will float about frivolously in memory, 
jeopardizing the programmer’s total power 
over the placement of every bit. 

In fact, heaps are not all that mysteri- 
ous, complex, or dangerous. As the term is 
commonly used today, a heap is simply an 
area or pool of memory that can be subdi- 
vided on demand into smaller blocks. The 
procedures that allocate, resize, and re- 
lease chunks of memory from a heap are 
collectively called the heap manager. 

Note that, among computer scientists, 
heap has a much more specific, special- 
ized meaning. In this more restricted 
sense, it refers to a tree data structure in 
which the key in each node is larger than 
(or the same size as) the keys of all its child 
nodes. Simple, elegant algorithms have 
been worked out for inserting, deleting, re- 
placing, and sorting the contents of such 
heaps. (See, for example, chapter 11 of 
Robert Sedgewick’s Algorithms, 2nd edi- 
tion.) For our purposes here, we'll ignore 
these classic heaps and use the word in its 
more mundane sense. 


TWO TYPES OF HEAPS 

When you’re programming in C or in other 
high-level languages (HLL) under MS- 
DOS or OS/2, there are actually two differ- 
ent heaps to consider: the global heap and 
the local heap. The global heap is the en- 
tire area of dynamically allocatable memo- 
ty administered by the operating system. 
The program’s code, data, and stack all re- 
side in blocks of memory that are allocated 
from the global heap by the system loader. 
The program can allocate additional mem- 


ory from the global heap by using appro- 
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Using heaps isn’t 
restricted to C 
programming. With the 
heap manager you 


can save memory 


while adding elegance 
and flexibility to 


assembly language 
programs. 


priate operating system function calls, as 
shown in Figure 1. 

The local heap is an area of memory 
in the program’s near data segment 
(DGROUP). This heap is administered by 
procedures that are linked into the program 
from the HLL’s runtime library. By con- 
vention, the local heap is located above the 
program’s variable data, static data, and 
stack, and it can grow until the total size of 
the data segment is 65,536 bytes (see Fig- 
ure 2). The key points about the local heap 
are that objects within it can be addressed 
with near pointers and that allocating or re- 
leasing such objects does not require a call 
to the operating system. In consequence, 
access to the local heap is relatively fast. 

There are three reasons why HLLs have 
local heaps: (1) to minimize the need for 
statically allocated variables, arrays, and 
other structures; (2) to defeat the lan- 
guage’s scoping rules for data; and (3) to 
avoid stack overflows from the allocation 
of automatic data objects. (Scoping rules 
control whether a data item declared in one 
routine can be referenced by name in an- 
other procedure. Automatic yariables and 
structures are created on the stack during 


the execution of a procedure and disappear 
when the procedure exits.) 

Consider, for example, the common 
situation in which a program must read a 
4K configuration file into memory during 
execution of its initialization procedure. 
The program certainly doesn’t want to de- 
clare a 4K static buffer for this purpose. To 
do so would mean that, unless special 
pains were taken to map buffers required 
by other procedures onto the same memo- 
ry addresses, the 4K would simply become 
dead space in the data segment after the 
program initialization was completed. On 
the other hand, the program doesn’t want 
to allocate a 4K buffer as an automatic ar- 
ray on the stack, either. That’s because a 
4K stack is much larger than most pro- 
grams need, and (again) the excess stack 
space would simply be wasted for the re- 
mainder of the program’s execution. 

A sensible solution in this case, then, is 
to allocate a 4K buffer from the program’s 
local heap for as long as it is needed, then 
to release the buffer back to the heap’s free 
space before the end of the initialization 
procedure. That way, the 4K of memory is 
made available for reuse throughout the 
duration of the program’s execution and 
can be reallocated in whatever size chunks 
are required by the program’s other proce- 
dures. The IK or 2K overhead required by 
the heap manager routines is more than re- 
paid by the ability to use and reuse the pre- 
cious free memory in the near data seg- 
ment efficiently. 


HEAP MANAGEMENT IN C 

If you're programming in C, the standard 
heap management functions are mal—- 
loc(), realloc(), and free(). These 
are the three functions that you should 
stick to in your programs if you want the 
programs to be portable between memory 
models and CPU architectures. 

The sole parameter of malloc() is a 
size (in bytes). The function returns a 
pointer to an allocated block of memory. 
(It retums a NULL pointer if a block of the 
requested size cannot be allocated.) The 
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realloc() function accepts a pointer to 
an existing block and a new size (in bytes), 
and it retums a pointer—which may not be 
the same as the original pointer if the heap 
manager was forced to move the block in 
order to expand it. The function free{ ) 
accepts a pointer to a previously allocated 
block and releases that block to the heap’s 
free space; it retums nothing. 

All three functions—malloc({), 
realloc(), and free( )—deal in point- 
ers of type void. In order to help the C 
compiler detect logical bugs in your code, 
it is wise to typecast the pointers retumed 
by malloc() and realloc(), then as- 
sign them to pointer variables of the in- 
tended type. For example, to allocate a 
256-integer array from the heap dynami- 
cally, you might write the following: 


Mit ayarny 
myarray = (int *) 
malloc(sizeof(myarrsy[0]) * 256); 








You can then address the allocated array 
with the usual notation: myarray[0], myar- 
ray[1], and so on, ignoring the fact that the 
array is actually being addressed indirectly 
with the pointer variable. 

Does malloc() use global or local 
heaps? The answer depends on which 
memory model you have adopted. If you 
are using the small or medium model, each 
of which has only one data segment, mal— 
loc() allocates from the local heap and 


returns near pointers. If you are program- 
ming with the compact, large, or huge 
model, on the other hand, ma11 0c ( ) allo- 
cates from the global heap. In these cases, 
it uses the operating system’s functions to 
allocate memory and returns a far pointer. 

If you're willing to trade portability for 
flexibility, you can delve into your C com- 
piler’s runtime library manual and make 
use of the nonstandard functions related to 
heap management you'll find there. For 
example, you can force allocation from the 
local heap by using _nmalloc() or from 
the global heap by using —fmalloc(). 
There are also functions to obtain or 
change the total size of the heap, to find the 
size of the largest block of free memory in 
the heap, to check the heap for integrity 
and consistency, and so on. 

There are two special pitfalls to avoid 
when you use the C runtime library’s heap 
manager. The first is memory leaks. These 
are blocks that your program allocates but 
then fails to free when they are no longer 
needed. The most common culprit here is 
unstructured code—procedures with mul- 
tiple exit points or go-tos. Memory leaks 
are extremely important bugs to detect and 
fix. Otherwise, if your program executes 
long enough, the heap will eventually fill 
up and the program will fail unexpectedly. 

The other problem to watch out for is 
hidden calls to malloc() that may be 
made by other C library routines. A perfect 
example of this is fopen(), which in 
most implementations calls malloc () to 
obtain memory for a structure used to con- 
trol the file. Again, if (because of logical 
bugs or unstructured code) your program 


Pe fc] Me) -)-\mn|7-\ we meley-Wile Bae) (ennle) [oy 
maw 


MS-DOS 
Int 21h function Description OS/2 function 
48h Allocate memory block DosAllocSeg or 
DosAllocHuge or 
DosAllocShrSeg 
49h Release memory biock DosFreeSeg 
4Ah Resize memory block DosReallocSeg or 
DosReallocHuge 


Figure 1: The operating system function calls for controlling the global heap under MS-DOS and 
OS/2 are shown in the table above. The MS-DOS calls work in terms of “paragraph” or “segment” 
addresses; for example, physical memory addresses divided by 16. The OS/2 calls accept or retum 
protected-mode “selectors” that represent the physical address of the block indirectly (the physical 


address is not known to the application). 
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Figure 2: In the layout shown above for a typical 
program written in a highevel language (HLL), 
note that the stack and the focal heap are located 
at the top of the program's near data segment 
({DGROUP). The stack grows downward toward 
the static constants and variables, while the heap 
grows upward toward the end of the segment. 


repeatedly calls fopen( ) without a corre- 
sponding fclose() operation, the free 
memory in the heap will eventually be ex- 
hausted and your program will bomb. 


HEAPS IN ASSEMBLY LANGUAGE 

Most assembly language programmers are 
in the habit of statically allocating all of 
their data items. But the arguments against 
this practice are no less valid for assembly 
language programs than for those written 
inC. Youcan make your programs consid- 
erably more elegant, flexible, and compact 
by adding a simple heap manager to your 
assembly language bag of tricks. The 
source listing for HEAP.ASM (Figure 3) 
will serve as a simple example of the tech- 
niques and issues involved. 

HEAP.ASM works on the near data 
segment (that is, on the segment addressed 
by register DS), accepting and returning 
pointers that are offsets from DS. HEAP 
.ASM contains four public routines: 
HINIT, HALLOC, HREALLOC, and 
HFREE. (Other procedures in the file are 
local subroutines and should not be called 
directly by an application.) All four rou- 
tines indicate an error by returning with the 
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titin HEAP.ASM Simple MASH Heap manager 
page $5,132 


xf function unaucceseful 
Carry = eet 









































3 MRAP.ASM --- Simple Heap Maneger for MASH Programs peblic hreelloc 
3 Copyright (¢) 1969 Giff Dasis communicetions brealloc proc near 
; BC Magesine © Rap Duncax 
1 posh a } seve registere 
1 To trade uafety for apeed, change the CHXPTRS equate. puch ce 
t oh ef 
; The routines in thie module sil assume that the as ae 
# PO direction flag ie cleari! push oo 
trus equ <1 } if chkptre 
feles equ 6 call Dvelid 1 check if velid poioter 
jnc hreell } poioter de ox 
chkptre equ true 3 if true, GREALLOC and Jeo hreelé + bad puimter, exit 
3 BPREE check ell pointere endif 
DGROUF group _DATA | hreall: mov 3 Gave few requestad size 
; mov 3 seve block base address 
al seqeent word public ‘DATA’ mov i of hesp end 
add 
ba aw ry } baee address of heap mov } get current block size 
hed de i} $ ize of heep and 3 Femove in-use bit 
cmp 1 de Block groving? 
_ ends je 1 yes, jump 
je $ RO eize change, eesit 
TERT segment word public ‘cope’ aud a hlock ebrinking, find excess 
c= $ @nougb for encther header? 
seoume Ce) _TEXT,ds:DCROUP ’ jb $e, lexve hlock elone 
: mov 1 
MINIT: initielize locel beep or : 
1 edd } ereete new block to hold 
3 Call with: ax = eiee io bytes eub 3 the excese memory 
? DSinx © eddreee of heep hese mos (ei},ax 
: j= hreel5 + how exit 
3 Returna: If function eueceseful, 
, carry «© clear hreel2: cell henel 1 @oalesce free blocks 
, 
i. If function feiled add 4 get addr. of neat block 
1 Carry = eet cmp 3 reeched end of hesp? 
s ie 1 yee, 
public binit yee, jusp 
hinit proc pear toot word ptr [ei),6906h 1 hext block froe? 
jne breal¢ } no, must try sleevhere 
ox,2 } check hasp eiee ada ax,[ei} } yee, are combined blocks 
joe binitl 3+ too amall, return error adé 3 large enough? 
cmp 0x, 32768 emp 
jae binitl § too big, return orror je 3 no, jump 
push ax } eese registers nov [ba-2},c0 + updete block hesder and 
pueb bx oc word ptr [be-2} 3 ast in-use flag 
nov eub 1 find excess 
mov cup ? large enough foc header? 
sub 3 create header for block je 3 00, jump 
mow } contaioing ell free space 
ine nov 1 creste header for block 
aad 3 eet Carry Lf segment wrap ay 3 containing excess memory 
e 
pop 3 reetore registers nov 
pop jee i now eeit 
ret } return to caiier 
hreel3: add ¢ exc ie @ or 1 bytes, 
hieiti: etc 3 bed parameter, mov 3 fold it inte the hlack 
rat } Fotarn Carry © set er 
Riad 1 Row exit 
hinit sedp 
hreel4: mov an,cRr 1 lock eisevhers for 
? mov si,bz 1 suffinisotly large block 
> BALLOC: allocate block from lecal heap cell bfind 
1 je breals 3 Rone availabia, exit 
+ Coll with: ax © requssted block siss 
' end word pte [eie2),?fffh ; eerk old hlock sseilable 
: Retures: If fuaction successful nov ce, [ei-2) $ get ite lengtb for move 
3 carry = ciaar nov jb 1 copy old hlock to new 
t Deree 8 =6© address of siiezsted bicck push de 
3 ee 
' 1f function wnsucceseful rr wove 
3 Carry © sot 
: brealS: cle $ succsseful reeliocation, 


public helloc 


reture Carry = clear 
hellac proc near 





tarry = clear carry = clear 
De:BxX «© address ef resised block 
If CUKPTRS is TRUE and pointer ioselid 


cerry = set 


hreslé: pop oe } restore regietere 
call hfind 1} tery and ellecets bleck po ai 
jac hell 1 jump if block vas found pop ei 
pop ca 
cell beonl 3 ovalasce free blocks POP ax 
coll hfiad 3 try egaie te ellocate ret + return toe caller 
heli: ret J return to celler hresiioc endp 
hellac andp | ; 
4) WPREEt relaaze heep block 
’ : 
3 MREALLOC: Feeies previonsly alleceted hlock 3 Cell with: pa:Bx = hlock pointer 
, 3 
3 Call with: ax » mew requested hlock eise 3} Returner 1f CUKPTRS is FALSE 
’ Da: © eddrese of existing hlock 3 xothing 
B : 
3 Returne: If function secceseful ! If CURPTAS le TRUE and pointer valid 
, ‘ 
, ‘ 
t ‘ 
‘ 


Figure 3: Shown above is HEAP.ASM, the source code listing for a simpie heap manager for assembly language programs. 
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i push ax 4 seve registers 
poblic bfree pusb be 
bfcee proc near push = ad 
pueh ai 
ag chkptre 
¢gell bwalld } check if walid poioter mov be, hbase J get heap bese sddracs 
je hfresl 1 jump if bad pointer mov di,be 
endif add di, heise t get beep end eddress 
ond word ptr [he-2),87fffh |; toro off in-use fleqg heoall: mov ei,he 3 point to block header 
hfreel: ret 1 beck to cellar 
hooal2: lodew 4 get length from hoeder 
hfree = sadp mov 7 cele. eddreee of next hlock 
ca 
‘ s 
2 SPINDi privete subroutine for MALLOC and BREALLOC, cmp 3 end of heap reached? 
? finds =» free block io heap je heoal3 3 yoo, ooit 
’ 
a Call witb: AX = requested block size or ax, ax 1 mot last hlock, is it free? 
’ je heoall 4 cot free if hit 15 eet, jump 
3} Returner If fuoction successful 
t cerry © ciser test word ptr [hx], 90eeb ¢ next block fres sleo7 
? ba:0x © sddrese of allocated block joe heoall 1 no, jump 
r If function unsucceseful edd 4x, [bx] 3 Merge two hlocks together 
' Carry = ont add ax,2 
, sob 0i,2 
hfind proc oser Rov fmi),ax 3 updete heeder of let block 
jup heoalz 4 try for ancthsr merge 
posh ax } eeve registers 
pueb oe bheoald: pop di { restore regietera 
pueh ol pop oi 
push ai pop be 
Bop = 
nov cn, ax 1 Gove requested block size ret 3 return to coller 
mov ei, hbaee + get heap base address 
nov di,ei heosl = endp 
odd di,haize } get eddrase of beep and 
it ohkptre 
btindl: lodew 3 pick up next hlock header ' 
or on,n6 3 thie biock free? 1 SVALID’ teste whether « heap pointer fe valid 
je hfind2 1 oot free if hit 15 set, jump 1 
cap 1 block free, large enough? # Coll with: Dg:8X © questionable pointer to block 
jes ; ize is edequste, jump ? 
hfind2r and 3 go to next hlock 3 Returne: If pointer is valid 
add t carry «= cleer 
om : end of hesp rsechad? t 
jne } Mot yet, try next block ’ If polnter is invelid 
1 Carry = set 
bfind3: eto 1 seuldn‘t sllocate biock, t 
jap bf ind? } return Carry = ast puhlic hvelid 
bvelid proc near 
hfindé: mov he,ei 4 aeve block base in 8x 
je hfinds 3} gump if exactly right size posh oy + geve registers 
pus! . 
eub ax,ce } find excess amount push ai 
cmp o0,2 1 enough for anotber header? 
jee bfinds + yea, jump test word ptr [hx-2],8889h ; make sure elreedy elloceted 
jo bvel2 3 no, pointer invalid 
add ax,cR 3 me, okip this hlock 
jmp bfind2 mov 3 get heep bass address 
mov 
hfindS: add si,ce i subdivlde eeleting block add di,heice 3} get heap and addross 
sub ax,2 } cresta header for free block 
mov [ei)],ex 3 Conteioing excass memory hvell: lodsw + get lsogth of this block 
cup 1 do poiotere matob? 
hfiad@: or co, 8098h f eet hlock sixe and in-use je 3 yes, jump (carry ie clear} 
mov (be-2),cx a flag, elec clear carry and 1 strip in-use hit and 
edd 4 advance to next biock 
bfind?: pop di 4 restore registers cmp 1 end of heep? 
pop ai jne ino, try egein 
pop co hval2: eto 3 and of heap, poioter invalid 
Pop ax 
ret J return te celler hvel3: pop di 1 restores regleters 
pop ai 
htiad = endp pop ax 
ret + retura te oceller 
i 
} GCOAL! privets subroutine for MALLOC sad WREALLOC, bvalid sndp 
7 coalesces adjacent frees blocks in heep endif 
a 
a Cell with: nothing Text = eods 
i 
3 Seturna: nothing ond 
1 


carry flag set. They signal success by 
clearing the carry flag. 

Your program must call HINIT during 
its initialization sequence, supplying the 
base address (as an offset from DS) and the 
size (in bytes) of the area the heap manager 
can use for its memory pool. In the simple 
implementation shown here, the maxi- 
mum block size that can be allocated from 
the heap is 32,767 bytes. (The reason for 
this restriction will be seen shortly.) Your 
program can then call HALLOC to allo- 
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cate blocks of memory, HREALLOC to 
resize previously allocated blocks, and 
HFREE to release blocks back to the heap. 

The operation of this heap manager is 
very straightforward, Each allocated or 
available block of memory in the heap is 
preceded by a header word that gives the 
size of the block in bytes. The blocks are 
thus implicitly chained. together, and the 
end of the chain is also implicit from the 
base address and the length originally pro- 
vided to HINIT. The most significant bit of 


a block’s header word is clear if the block 
is available; it is set if the block is allocat- 
ed. (That’s why any particular block can- 
not be larger than 32,767 bytes.) 

When HALLOC is called to allocate a 
new block, it scans down through the 
memory pool, leaping from one block to 
another by the size field, until it finds an 
unassigned block large enough to satisfy 
the request. If the block that is found is 
larger than the one requested, the block is 
subdivided and the excess becomes a new 





; 3 Heads 
Are BetterThan 2 


The Standard Just Raised Its Standard! 
LapLink I Now Includes Serial and 
Parallel Transfer Capability in One Package! 


Introducing LapLink I. LapLink III comes complete with the 

LapLink II] is the only file transfer universal cable, 3 1/2” and 5 1/4” diskettes 

package that’s all-inclusive, featuring a and easy-to-read documentation. It’s 
a) 


unique universal cable that offers both surprisingly affordable at $139.95. 
serial and parallel transfer options in one Release II 
complete unit. This super-powered 
LapLink is also the fastest transfer 
product on the market - up to 200,000 
baud or higher serial transfer and up to 
500,000 baud or higher with parallel 
transfer. This means you could transfer 
a 20 meg hard drive in just six minutes! 
Not only is it fast, but all data is 
transferred with 100% accuracy through 
LapLink’s error checking system. 


No need to put your heads together— 
we've done it for you! To purchase 
LapLink Ili, contact your local computer 
store today. Or, for more information, 

call Traveling Software at 800-343-8080 or 
inside Washington state at 206-483-8088. 
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What if you’ve lost or misplaced your | 


disks? No sweat. LapLink III has taken ’ ‘ pa Aa ae i ey alts 
care of this common problem by CIRCLE 223 ON READER SERVICE CARD 
offering Remote Installation capability. You can a 

automatically send the LapLink program to 

the remote computer and then transfer i a 

your files. For those files that you - ra 


transfer on a regular basis, you can 
easily set up automatic batch transfers, 
What could be simpler. 


LapLink III is convenient, fast and easy to 
use. It transfers files between IBM and 


’ 
compatibles, laptop and desktop, including v a . 
the IBM PS/2, with just a few keystrokes. It f, n_ 





installs in seconds and features a split-screen 
design for showing files in both computers. 


ree 
storage 


Hor Your 
Storage. 


At 3M, we want you to try our formatted to make sure you can't refuse, we'll also 
diskettes for IBM PCs;* so we're makinga__ give you a free Flip’n’ File’ to store them 
terrific offer. First, we'll sell them to you _ in. So look for the specially marked boxes 
for the price of our regular ones. Then, just _ at participating dealers. 


Formatted for the IBM PC, XT," AT® compatibles, and IBM PS/29 Offer good while 
supplies last. “Flip ‘a’ File” is a registered trademark of Innovative Concepts, Inc. 





©3M 1989 


CIRCLE 267 ON READER SERVICE CARD 


Power Programming 


unassigned block. If no suitable block is 
found, HALLOC makes another pass 
through the heap—trying to combine adja- 
cent free blocks to create one large enough 
for the request—before giving up. 

HREALLOC is used to resize a block 
previously allocated with HALLOC. If the 
new requested size is smaller than the old 
one, the block is subdivided and the excess 
becomes an unassigned block. If the new 
size is larger than the old one, HREAL- 
LOC first attempts to get the additional 
space from the subsequent block (if it is not 
allocated). Otherwise, HREALLOC 
searches the rest of the heap for a block of 
sufficient size, copies the previous block to 
the new one, and releases the original. 

The HFREE routine is the simplest of 
the four. It is called with a pointer and it re- 
turns nothing. Its only action is clearing the 
bit in the header word that precedes the ac- 
tual memory block, making the block 
available. Free blocks in the heap are not 
combined during the execution of HFREE: 
it would be wasted execution time if the 
collected free space was never needed. 

You can modify the ‘‘chkptrs’’ equate 
in the source listing if you want to trade 
speed for error checking in the heap man- 
agement routines. During development of 
an application that uses HEAP.ASM, set 
chkptrs to “‘true”’ so that each pointer that 
is fed to HREALLOC or HFREE is vali- 
dated before the associated memory block 
is resized or released. After your applica- 
tion is debugged, set chkptrs to ‘‘false’’ so 
that the heap management routines run at 
the fastest possible speed. 

A simple demonstration program, 
TRYHEAP.ASM, lets you interactively 
allocate, resize, and release blocks using 
the routines in HEAP.ASM. After each 
command, TRYHEAP walks through the 
heap and displays the address, size, and 
status of each allocated and available 
block. The source listing for TR YHEAP is 
not printed here, but both MS-DOS and 
OS/2 versions of the program are available 
for downloading from PC MagNet. a 


Please send your questions, sugges- 
tions, and comments to me at any of 
the following e-mail addresses: 

PC MagNet: 72241 ,52 

MCI Mail: rduncan 

BIX: rduncan 





Over 2,200 Images 
300 dpi 
on CD-ROM 
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A a 
Vit | 
a a 
¢ IBM or IBM PC compatible. 
¢ Exciting subjects by Wheeler Arts. 
¢ Cartoons, drawings, borders — contemporary, 
realistic, crisp, fresh! 
 Easy-access retrieval system. 
¢ TIFF format. Ideal for importing into your 
favorite desktop publishing program. 
¢ Eliminates unnecessary illustration time. 
¢ A must for bringing ideas to life. 


Only 
$249.95 
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This Year Call The Experts. 


Professionally designed reprints* of your 
review are available fromm Ziff-Davis Pub- 
lishing Company. To discover the blessings 
of Ziff-Davis reprints, call us today at 
212-503-5447 


Paint anti Qed aurea Rts “We'll never make the 
minimum quantity 500; 3-4 weeks delivery. dedenae Botner Gary, 

we should have called 
Ziff-Davis Repnnts!” 





MicroWay Means Numerics! 


MicroWay is your best source for the 
software and hardware you need to get true 32 
bit performance from your 386. These include 
32-bit tools, such as NDP Fortran, C, and Pas- 
cal, and the 32-bit applications that were 
developed with them (see last paragraph). 
These products run in protected mode under 
Unix, Xenix, or Phar Lap extended MS-DOS. 

Starting with release 1.4VM, NDP Fortran, C 
and Pascal not only access 4 gigabytes of 
memory, but run with Phar Lap's new VMM 
extension which provides 386 protected mode 
virtual memory. Now you can run a program 
with a 30 MB array on a 2 MB system simply 
by having 30 MB of space on your hard disk. 

MicroWay also offers transputer based 
parallel processing boards and languages that 
tuninan XT, AT, or 386. Each of the T800 RISC 
processors on these boards packs the power 
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32-Bit Compilers and Tools 


NDP Fortran-386™, NDP C-386™, and NDP 
Paacal-386™ compilers generate globally op- 
timized, mainframe quality code. Each runs in 
386 protected mode under Unix, Xenix or Phar 
Lap extended MS-DOS. The memory model 
employed uses 2 segments, each of which can 
be up to 4 gigabytes. They generate code for 
the 80287, 80387, mW3167 or mW1167 and 
include high speed EGA graphics extensions 
written in C that perform BASIC-like screen 
operations. NDP Fortran-386™ is a full im- 
plementation of FORTRAN-77 with Berkeley 
4.2 and Fortran-66 extensions. NDP C-386™ 
is afull implementation of AT&T's PCC with MS 
and ANSI extensions. NDP Pasca!-386™ is a 
full implementation of ANSI/IEEE Pascal, with 
extensions from C and Berkeley 4.2 Pascal. 

NDP Fortran/C/Pascal-386/DOS each $595 
NDP Fortran/C/Pascal-386/VM....... $695 
NDP Fortran/C/Pasca!-386/UNIX....... $795 


Phar Lap 386/VMM extensions are supported 
by the VM releases of NDP Fortran, C, and 
Pascal, making it possible to compile and run 
programs as large as the free space on your 
hard disk. 

Phar Lap Virtual Memory Manager . . $295 

Phar Lap Development Toola ...... $495 


NOP Windows™ — NDP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all the popular graphics adapters 
A ees Te ae Library: $125, C Source: $250 


NDP Plot™ — Calcomp compatible plot pack- 
age that is callable from NOP Fortran. It in- 
cludes drivers for popular plotters and printers. 
Works with CGA, MDA, EGAandVGA.. .$325 


NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms for single and double dimen- 
sioned FFTs which take advantage of the 32-bit 
addressing of the 386 or your hard disk. Call- 
able from NDP Fortran with mW1167 and 


NDP to HALO '88 Graphics Interface — 
Enables you to call graphics routines in HALO 
‘88 from NDP Fortran, C or Pascal....... $100 





Dr. Robert Atwell, leading defense scientist, 
calculates that NDP Fortran-386 is saving him 
$12,000 per month in rentals of VAX 
hardware and software while doubling his 
productivity! 


Fred Ziegler of AspenTech in Cambndge, 
Mass. reports, “| ported 900,000 lines of 
Fortran source in two weeks without a single 
problem!" AspenTech's Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest application to ever 
run onan Intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports, 

“My problems run a factor of six faster using 

NOP Fortran-386 on an mW1167 equipped 
386/20 than they do on my MicroVAX II." 











nee. 


sea 





ao 





Videoputer™ — The highest performance 
graphics card on the market. Uses a T800 and 
TI 34010 in conjunction with a 130 MHz Brook- 
Tree DAC. Includes one MB of system RAM, 
one meg of video RAM and alibrary of graphics 
primitives. Runs standalone or in conjunction 
with a transputer network and drives 32 and 64 
KHz analog monitors................. $4995 


Monoputer™— The world's most popular PC 
transputer development product now extends 
the memory available for developing transputer 
applications from 2 to 16 MB. The board fea- 
tures a DMA bus interface for fast I/O. 
Monoputer with T414 (OMB) ....... $995 
Monoputer with T800 (OMB) ...... $1495 


Quadputer™ — This board for the AT or 386 
can be purchasedwith 2, 3 or 4 transputers and 
1 or 4 MB of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks of up to 100 or more transputers 
providing mainframe power..... .. from $3495 


Linkputer™ — Uses four Inmos C004 
programmable cross bar switches. It allows the 
user to dynamically change the topology of the 
processors in a network. Using this board, it is 
possible to get 100% linkage among eight 
Quadputers and design larger, custom 
tOPOlOGIOS. ake. scve ee catieneen oss CALL 


Transputer Compilers and Applications 
These Parallel languages are designed for use 
with Monoputer2 and Quadputer2. 
Loglcal Systems ParallelC ........ $595 
3L Parallel C or 3L Parallel Fortran .. $895 
COSMOSIM - Finite element analysis .CALL 
ParaSoft: Parallel Environment... . $500 
Performance Monitor ...$500 
C Source Level Debugger $500 
T800/NAG™ (See NDP/NAG) . $2750 
387BASIC™ — Our 16-bit MS compatible 
compiler introduces numeric register variables 
to produce the fastest running 80x87 code on 
thelmarket:. fice cc cesciieedsiee ene $249 


NUMERICS HOTLINE 
(508) 746-7341 


(508) 746-7341 for more information. 








Parallel Processing 





of a 20 MHz 386/1 167. Our best selling board, 
the Quadputer2™, has four T800s and boasts 
40 MIPS/6 megaflops of processor throughput. 

MicroWay manufactures Weitek 1167 and 
3167 coprocessor cards that run with the 
80386. Both cards include an 80387 socket. 
The 1167 is 2 to 4 times faster than the 80387. 
The 3167 runs 30% faster than the 1167 in 
double precision. The key to achieving this 
speed increase is our NDP Fortran or C and 
the new 32-bit applications that offer Weitek 
support. Either processor provides a dramatic 
increase in throughput for graphics intensive 
applications. These include VersaCad and 
Hoops 3D graphics, ANVIL 5000 CAD/CAM, 
SRAC and Swanson Analysis finite element 
packages, Mathematica and a host of other 
packages that were recently ported to the 386 
using our NOP Fortran and NDP C. Please call 
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386 Your AT 


386/387 Turbo™AT — This board plugs into 
your 80286 socket, allowing your IBM AT to run 
32-bit protected-mode code written for the 
80386. Includes an 80387 socket. The most 


cost-effective AT upgradel 
386/387 Turbo AT/16MHz .......... $495 
386/387 Turbo AT/25 MHz ......... $695 
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mW1167™ and mW3167™ coprocessor 
boards are built at MicroWay using Weitek 
components. Each includes an 80387 socket. 


MW1167-16 0... eee cece $895 
MW1167-20 ....... 0.00 cece ees $1095 
mW1167 Microchannel-16/20 ..... CALL 
3167-200 ete eee ee $995 
CGrAEy Sater ians coneee canoe $1295 
SIGT-S3Bre ocr ee ee $1605 
mW3167/80387 Board ............ $150 
Intel Coprocessors and RAM 
8087 ....... $84 8087-2 ...... $120 
80287-8 ...$195  80287-10 ....$220 
80387-16 ..$350  80387-16SX . .$310 
80387-20 ..$400 80387-25 ....$500 
80C287A (CMOS) ................ 280 


$ 
287Turbo-12 (for AT compatibles) . .. . $350 
RAMpak™- one meg 32-bit memory module 


for Compaq 386 20/25 ............. $495 
RAMpak™-fourmeg ............ $1995 
256K 80ns DRAM ............... $8.00 
256K 100ns DRAM .............. $6.50 
256K SIMMs 100ns ................ $99 
1meg SIMMs 100ns .............. $300 


(All of our Intel coprocessors include 87Test.) 


Multi-User Accelerators 


MicroWay's AT8™ and AT16™ intelligent 
serial controllers run 8 to 16 terminals under 
Unix or Xenix without bogging down your AT, 
80386 orPS/2PC. AT8:$895 AT16:$1295 


12 MHz PC Accelerators 


FastCACHE-286 12 MHz........... $299 
SuperCACHE-286 12 MHz ......... $399 
FastCACHE-286 9 MHz............ $199 


World Leader in PC Numerics 


Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 
32 High St, Kingston-Upon-Thames, U.K., 01-541-5466 
USA FAX 508-746-4678 Germany 069-75-2023 
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by 
Douglas Cobb 
and Steven Cobb 


SERIAL DATE VALUES IN 
SUPERCALC 

In the January 31, 1989, issue, you pre- 
sented a 1-2-3 macro that will calculate the 
serial date vaiue of the final day of a month. 
This macro used a formula that was in the 
form 


@IF(@MONTH(cell)=11, 
@DATE(@YEAR(cel1)+1,1,1)-1, 
@IF (@MONTH(cell)=12, 

@DATE( @YEAR(cell)+1,2,1)-1, 
@DATE(@YEAR(cell) , @MONTH(cel1) 
+2,1)-1))- 


where cell is a reference to a cell that con- 
tains the serial date value of the final day of 
the previous month. Then, in a later issue, 
you pointed out that the much shorter for- 
mula 


+cel1+32-@DAY(cell+32) 


performs the same calculation. 

| have since found that as long as | allow 
for the difference between the 7-2-3 and 
SuperCale date functions, | can use this 
same formula in SuperCalc 4. Specifically, 
if | wanted to calculate the final day of the 
next month in SuperCaic, | would use the 
formula 


DATE(MONTH(cel1)+2,0,YEAR(cell)) 


where Cell is a reference to a cell that con- 
tains the serial date value of the previous 
month. 

For example, you could use the function 


DATE(MONTH(Al)+2,0,YEAR(Al)) 


to calculate the serial date value of the last 
day of the month that follows the date in cell 
A1 (which itself should be the final day of a 
month). If cell A1 in the worksheet contains 
the serial date value of June 30, 1989, this 
function will retum the serial date value of 
July 31, 1989. 

Tom L. Cox 

Incline Village, Nevada 
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@ SERIAL DATE VALUES IN 
SUPERCALC: A 1-2-3 
formula that calculates a 
date series to SuperCalc. 


@ CREATING AN AUDIT 
TRAIL: A clever macro 
that simulates the paper 
tape of an adding 
machine for calculations 
in 1-2-3. 


@ GENERATING A SERIES 
OF WEEKDAY DATES: 
This technique works 
with 1-2-3, Quattro, and 
VP-Planner. 


@ DUPLICATING /RANGE 
JUSTIFY: Simulating a 
useful 1-2-3 function in 
Microsoft Excel. 





} ti Unlike 7-2-3 and Quattro’s 
| @ #3 @DATE functions, SuperCalc’s 
DATE function accepts month ar- 
guments greater than 12 (or less than 1); it 
also accepts day arguments that are either 
less than 1 or exceed the maximum num- 
ber of days in the month. For example, 


DATE(13,1,89) 


returns the serial date value of January 1, 
1990, the first day of the first month of the 
following year. Similarly, the function 


DATE(7,0,89) 


returns the serial date value of June 30, 
1989, the final day of the previous month. 

Microsoft Excel’s DATE() function 
also accepts “‘illegal’’ arguments. Conse- 
quently, you can use a function in the form 


=DATE( YEAR( cell) ,MONTH(cell)+2,0) 


Clinic 


to calculate the serial date value of the final 
day of the next month, if cell contains the 
serial date value of the final day of the pre- 
vious month. (Note that the order of the ar- 
guments differs from that of the SuperCalc 
DATE function.) 

You can use similar functions to calcu- 
late the serial date value of the first day of a 
month, given the serial date value of the 
first day of the previous month. In Super- 
Calc, you would use the function 


DATE(MONTH(cell)+1,1, YEAR(ce11) ) 
In Excel, you would use the function 

=DATE(YEAR(cell) ,MONTH(cel1)+1,1) 
The function 

+c¢e11+32-@DAY(cell+31) 


performs this calculation in /-2-3 and 
Quattro. 


CREATING AN AUDIT TRAIL 

| often add up lists of numbers using an 
adding machine so that each value is print- 
ed on a paper tape. The tape provides an 
audit trail, letting me go back and check for 
keying errors. 

Recently, | developed a Lotus 1-2-3 
macro, shown in Figure 1, that simulates 
the action of a paper tape adding machine. 
Each time you type a value and press the 
Enter key, 7-2-3 enters it into the current 
cell and then moves the cell pointer down 
one cell. lf you press the Enter key without 
typing a number first (that is, if you press 
that same key two times in a row), the 1-2-3 
program will total the values you have en- 
tered as a paper adding machine would. 

The first statement tells the macro to 
pause until you press Enter. During the 
pause, you type a value—preferably on the 
numeric keypad. As soon as you press En- 
ter, 7-2-3 will end the pause and press the 
Enter key, locking the value that you just 
typed into the current cell. 

The next statement in this macro tests to 
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see whether or not the current cell is empty. 
If it's not empty (thatis, if you have made an 
entry), 7-2-3 will move the cell pointer down 
one cell, then branch back to the beginning 
of the macro and wait for you to type anoth- 
er value. 

if you press Enter without typing any- 
thing first, the {if} statement in cell B2 will be 
false. 1-2-3 will skip the remaining com- 
mands in cell B2 and execute the statement 
in cell B3. This last statement commands 
1-2-3 to enter a formula into the current cell 
that sums the values you have entered up 
to that point. Since cell B4 is blank, 1-2-3 
will end the execution of the macro at this 


point. 
A. DeSouza 
Houston, Texas 


i} £3 This macro is both useful and clev- 
= fF er. If you wish, you can modify it 
as shown in Figure 2. As you can 

see, we’ve inserted the statement 


B2: '{If @CELLPOINTER("type")="1"} 
, {Beep}/re ~{Branch \a} .-- > >> 


between cells B1 and B2 of the original 
macro. This statement causes /-2-3 to 
beep, erase the current cell, and then 
branch to the beginning of the macro if the 
user types a label instead of a value. 


We’ ve also entered the statements 
BS: '{GetCHAR} 
B6: '{If CHAR="e"}Branch \e} 


assigned the name CHAR to cell B8, en- 
tered the statement 


68: */e0. tar) 


and assigned the name \c to that cell. 

Now after the statement in cell B4 sums 
the values that you entered into the work- 
sheet, the statement in cell BS commands 
1-2-3 to pause until you press any key. 
When you do, /-2-3 will enter the macro 
representation of the key you pressed into 
the cell named CHAR (B8). If you pressed 
the e key, the {If} command at the begin- 
ning of cell B6 will be true. In this case, 
1-2-3 will branch the execution of the mac- 
ro to the cell named \e (B9). The statement 
in this cell erases the values that you en- 
tered, plus the sum that follows them. At 
this point, /-2-3 will end the execution of 
the macro. If you press any key other than 
e, 1-2-3 will end the macro without erasing 
the ‘‘tape.’’ However, you can erase the 
tape by pressing Alt-E. (Before you do, 
make sure the cell pointer is on the cell that 
contains @SUM). 


GENERATING A SERIES 

OF WEEKDAY DATES 

luse VP-Planner Plus to track various stock 
market indicators. Most of my spread- 


1-2-3 MACRO COMPLETE LISTING 


A B c 
\a ahs 


db Wh 


D E iP G 


{If @CELLPOINTER("type")<>"b"}{Down}{Branch \a} 
@SUM( {Up}. {End} {Up})~ 


Figure 1: if you must add lists of numbers in 7-2-3, this macro creates an “audit trail" against which 


you can check for keying errors. 


1-2-3 MACRO 


9 


COMPLETE LISTING 


Hd 
nw 
ww 

w 

io) 

oO 

iso 

"yj 

Q 


{If @CELLPOINTER("type")="1"}{Beep}/re~ {Branch \a} 
{If @CELLPOINTER("“type")<>"b"}(Down}{Branch \a} 


1 \a 2}5 

2 

3 

4 @SUM( {Up}. {End} {Up} ) ~ 

5 {Get CHAR} 

6 {If CHAR="e"}{Branch \e} 
fl 

8 CHAR 

9 \e /re. {End} {Up}~ 

1 


Figure 2: This is an altemative version of the macro shown in Figure 1. 
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sheets have a date column that includes 
only weekdays—the days that the financial 
markets are open. To generate a series of 
weekday dates, | use the following tech- 
nique: 

First, ! enter an @DATE function that re- 
turns the serial date value of the starting 
date into the cell in which | want the series 
to begin. Then, t enter a function in the fol- 
lowing form: 


@IF (@MOD(ce11,7)<6,cel1+1,c611+3) 


into the next cell below, where cell is the ad- 
dress of the cell that contains the date. 


MUST =) crel= vif alee | 


function in Excel 


will emulate 1-2-3’s 
/Range Justify. 





Then | copy this function down into the re- 
maining cells of the range that | want to fill. 

For example, suppose you want to fill 
cells A1..A10 with a series of the serial date 
values of the first 10 weekdays in May 
1989. First, enter the function @DATE 
(89,5,1) into cell A1. It will retum the val- 
ue 32629—the serial date value of Mon- 
day, May 1, 1989. Next, enter the function 
@IF(@MOD(A1,7)<6,A1+1,A1+3) 
into cell A2. Finally, copy that function into 
cells A3..A10. 

John C. Wainwright 

Riverview, Michigan 


i3 This technique works in /-2-3 and 

Quattro as well as in VP-Planner. 

Dividing the serial date value of 
any date that falls on a Monday, Tuesday, 
Wednesday, or Thursday by 7 leaves a re- 
mainder of 2, 3, 4, and 5, respectively. 
Adding 1 to the serial value of any of those 
dates produces the serial value of the next 
weekday. However, dividing the serial 
date value of any Friday by 7 leaves a re- 
mainder of 6. To produce the serial date 
value of the next weekday after a Friday, 
you have to add 3. 

Unfortunately, this technique will not 
work properly if you enter the serial value 
of a weekend day into the first cell of the 
range. To make sure that errors of this sort 
are brought to your attention, modify the 


How to 
PC-FAX and Back with Xpedite 


With PC-Xpedite™ software and service, you can send and receive faxes with your personal computer. You 
can reach more than 4-million businesses with FAX machines worldwide without incurring the cost of a FAX 
machine. Without printing and manually transmitting. Without purchasing FAX boards that tie-up large 
amounts of memory and don’t offer you faxing options. 


Affordable... 
With only a $49.00 investment in your PC- 
Xpedite™ software, you can send and 
receive FAX transmissions today using 
Xpedite service. There is no need for a 
dedicated phone line, usually required with 
fax machines and fax boards. As with 
regular phone-line charges for fax usage, 
you are billed on a monthly basis for 
Xpedite’s service. And, rates are 
comparable or often less than regular 
phone-line usage. 


More FAX Fiexibility... 
Only Xpedite service gives you PC-FAX 
wv hts with the following options: 

* Merge documents onto your letterhead 
* Express service for delivery in minutes 
Deferred service for delivery at off-peak 
rates 
* Billing codes to identify FAX expenses 
* Broadcast FAXES to multiple locations. 
Security features— encrypted messages 
& error correcting protocols. 














| gl) Xpedite 
: Systems, Inc. 





Maanttes as tras) 


PR oy 











What you need... 

All you need to tax today is: 

¢ An IBM PC or compatible with 512K 
memory or greater 


Better Quality and 


Convenience... 
Is what you receive from Xpedite's 





FF, Xpedite 
Systems. inc. 





service. When your document enters our 
service center, we perform any necessary 
document translation automatically and 
deliver the message to the FAX address 
you specified. You'll discover the quality 
advantage ot PC-to-FAX transmissions 
when you see the superior resolution in 
your faxes. 









* 31/2 0r5 1/4 diskettes 

* Dual drive or hard disk 

* 1200 or 2400 baud Hayes compatible 
async modem 

* Dot matrix or laser jet printer (to receive) 

* PC-Xpedite software 


How to get started... 

Now that you know how to FAX and receive from your PC, retum your 
order form today and receive $10.00 worth of free fax transmissions. Or 
CALL 800-227-9379 or in NJ call 201-389-3373 for more Information. 


LD Xpedite Systems, inc. 





446 Highway 35 South 
Eatontown, NJ 07724 


Setting the Standard for PC-FAX Communication 


5 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 

al 


Yes, | want to turn my PC Into a FAX for $49.00. 

I'd like to subscribe to Xpedite loday and receive $10.00 worth of free 
transmissions with this coupon. Send my PC-Xpedite software pack- 
age for $49.00° ASAP. 


Name 


Company. = 

Ls: __Phone_ 

City ET : State_ Zip. 

Disk Format: 3: 5" =15:25° 

My Word Processor Software is:_ = 

Signature, Date_ 
(Es Plus $4 00 Shipping and Handling 








| 
| 


Xpedite Service and Xpedite FaxCast Service are Trademarks of Xpedite Systems, Inc. 
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THERE ARE FOUR WAYS 
TO MEASURE THE 
PEED OF A LAN. 


1. 





Ours only wins in three of them. 


How fast does it install. 

‘We have no competition in this category LANLink 5X installs 
in about fifteen minutes, and it doesnt take a technician to do it. 
Since LANLink 5X uses standard parallel or RS-232 serial ports, 
installing a network means little more than connecting the cable 
and loading the software. 

With hardware LANs, installation can easily take two days- 
one to set it up and one to tweak it. And it also takes someone 
who really knows what he's doing. That is. someone expensive. 
How fast does it transmit. 

Okay this is the category we dont win: the hardware LANs 
are generally a little quicker. Ar least, they are under optimal condi- 
tions, which Is how they rate themselves. 

But LANLink 5X is pretty quick, too. Ar halfa megabit per second, 


{t's way out ahead of any other software LAN, and right at the heels 
of the hardware types. Which, of course, are far more expensive. 


How fast does it maintain. 
The real cost of a network is not so much the initial price as it is 


iad re ag Fy i gepa m aie em 
That's something LANLink 5X does practically on its own. 


4, 


Running under PC-MOS/386" or PC-DOS, it turns your server PC 
into a multi-tasking controller, driving a truly expandable LAN that 
is easily and quickly upgradable. 

A hardware LAN, on the other hand, becomes obsolete as new 


a continuing basis. A very well-paid technician. 
How fast can you pay for it. 


Now we've arrived at the bottom line, where LANLink 5X ts 
toughest to beat. You can install a five-user LANLink network for 
about the same cost as the LAN board in a board-driven network. 
On top of that. factor in what you save on Installation and mainte- 


ASE eee ae ee 
module plus the network opera 

system. Additional satellves are aval: es 
able for $125. 


est software-driven network avail- 
able, call 600-451-LINK. 

LANLink 5X. Because three out 
of four ain't bad. 





THE SOFTWARE LINK 
3577 Parkway Lane, Norcross, GA 30092 (404) 448-5465 FAX (404) 263-6474 
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Spreadsheet Clinic 


EXCEL FUNCTION 


COMPLETE LISTING 


bad 
o 


TEXTWRAP 
=RESULT (64) 
=ARGUMENT ( "Text", 2) 


=IF (Rows=1, RETURN (Text) ) 


=SET.NAME(“RowCounter”,1) 
=SET.NAME("Charcounter”,1) 


CoyTnewune 


11 =IF(RowCounter>Rows,GOTO(A24)) 


=SET.NAME("Rowa" , ROWS (SELECTION ())) 


=SET.NAME("Width", ROUND (LEN (Text) /Rows,0)+1) 
=SET. NAME ("Temp",A30:INDEX(A30:A16384, Rows, 1)) 


12 =SET.NAME("Line",MID(Text, Charcounter, Width) ) 
13. =IF(CharCounter+LEN (Line) >=LEN (Text) ,GOTO(A27) ) 
14 =IF(MID(Line,LEN(Line),1)<>" “,GOTO(A2@)) 

15 =SET.VALUE(INDEX( Temp, RowCounter,1),Line) 

16 =SET.NAME("RowCounter”,RowCountert+1) 

17 =SET.NAME("CharCounter",CharCounter+LEN (Line) ) 


18 =GOTO(A11) 


20 =SET.NAME(“Line”,MID(Text, CharCounter, LEN(Line)-1)) 
21 =IF(MID(Line,LEN(Line),1)=" “,GOTO(A15)) 


22 =GOTO(A29) 


24 =SET.NAME("Width",Widtht1) 
25 =GOTO(A8) 


27 ==SET. VALUE (INDEX(Temp, RowCounter,1),Line) 


28 =RETURN (Temp) 





Figure 3: This user-defined function divides a test value into multiple parts, simulating the action of 
1-2-3's /Range Justify command in an Exce/ worksheet. 


function as shown below: 


@IF(@MOD(cel1,7)<1,G@ERR, 
@IF(@MOD(cell,7)<6.cell+1,cell+3)) 


Unlike the original function, this one will 
return the value ERR if the first date in the 
series is a Saturday or Sunday. 


DUPLICATING /RANGE JUSTIFY 
In my opinion, Microsoft Exce! has Lotus 
1-2-3 beat hands-down in most areas. 
However, at least one useful 1-2-3 feature 
seems to be missing from Excef—a com- 
mand that divides a long label into smaller 
parts. The /Range Justify command does 
this in 1-2-3. How can | do this in Excel? 
Clyde Baughman 
Louisville, Kentucky 


1} Ly Excel does not have an equivalent 

} for /-2-3’s /Range Justify com- 

mand. However, the user-defined 

function shown in Figure 3 can divide a 
text value into multiple parts. 

After you enter this function into a new 
macro sheet, pull down the Formula 
menu, select the Define Name command, 
type MDATE into the Name: text box, 
type =$A$2 into the Refers to: text box, 


click the Function option, and click OK. 

To use this function, highlight all the 
cells in a single column into which you 
wish to divide a text value. Then, use the 
Formula menu's Paste Function command 
to place the function into the formula bar. 
Next, point to the cell that contains the text 
value you want to parse and press Ctrl- 
Shift-Enter to assign the function to the 
highlighted range. 


¢ {i PRODUCTIVITY TIP 
To choose an item from a /-2-3 
custom menu by typing its first let- 
ter, that item must begin with an uppercase 
letter. If the first letter of an item is lower- 


case, you must point to that item and press 
Enter to select it. 


CONTRIBUTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We'll pay $50 
or more for tips we print, plus an extra $25 
if you submit your letter on-disk. If you do, 
please include a printed copy. Mail contri- 
butions to Spreadsheet Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload them to PC MagNet (to 
join, see the ‘‘By Modem”’ sidebar in the 
Utilities column). rT] 
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SOLUTIONS 


Bigger— 


Vfeature Deluxe™ \ets your DOS system 
use hard disks it thought It couldn't, all in one 
bootable piece—no artificial partitions! Span 
two drives into C: and boot from It, use MFM, 
RLL, ESDI, or SCSI. Interleave selection, 
physical format, security options included. 
DOS 3.1-33 $120 


DUB-14™ PCB takes a different approach to 
drive expansion, stretches your AT’s Drive 
Table to support the drive you choose—MFM, 
ESDI, RLL, up to 2048 cylindersi| Comes with 
setup and low-level format routines, works 
with UNIX, XENIX, Pick, Novell, DOS. $95 


Faster— 


Veache™ speeds disk operations, stores data 
in RAM bo it’s there for you next time you need 
it—no waiting! Optional delayed sector write, 
lookahead buffer. Works with any type of 
memory, caches up to 15 Mb, bundles accel- 
erators for your diskettes, screens, and 
keyboard. DOS 2 - 4, 

$59.95 


Vopt™ detragments disks for quicker access. 
Run it every day and keep your drive as fast 
as new! In a few seconds at boot time, Vopt ar- 
ranges all your files neatly in contiguous 
clusters so you won't waste any time reading 
them back, Bundles timing and diagnostic 
utilities. DOS 2-4 $59.95 


Safer— 


Viock™ protects your system and Its data 
from vandals and accidents. System access 
passwords control booting, activity menus 
decide who does what to which files, even 
locks out Ctl-Break during boot! $135 


Easier— 


Vtools™ is a slick set of disk management 
tools for DOS and OS/2. Display directories in 
whatever order you like, browse files and 
change or delete them, compare and update 
multiple versions, find and manipulate 
categories of files, and more! $49.95 


SEE YOUR DEALER OR CALL TOLL-FREE 


1 (800) 284-3269 


GOLDEN BOW SYSTEMS 

2870 STH AVENUE 

SAN DIEGO, CA 92103 

a (619) 298-9349 

FAX (619) 298-9950 TELEX 201520 GBS UR 

MC/VISA US shpg/hdlg $3. CA orders add 7% 
‘Viewere DUB-H Vache, Vopt Viet. and Views ure trademarks af Golden Bow Syvtrine, 
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Your 


Only ZEOS lets you 
decide between two great 


keyboard styles. Choose : 
the ZEOS/RS with Your favorite Keyboards. Guaranteed. 


dard nhan ZEOS/F12,“F” Keys onthe Left! ZEOS/RS, 25% smaller footprint! 
stanc E 2 re ae Many people prefer their function | Wemadeit 25% smaller yet kept 
Spacing yet a25% sma keys on the left. That's why we the standard Enhanced key size 
footprint. Or choose the developed the ZEOS/F12.If you and spacing. People love it by the 


Fi use your “F” keys frequently, then thousands. You will too. Just de- 
ZEOS/F12 with allthe definitely givethe F12 atry. You'll cide what you're going to do with 





function keys on the left. never go back. all that extra desk space! 
i Who said typing can’t be both fast and fun! Now it’s both. ZEOS gives 
ZEOS gives you the 
choice. T tkey- you your choice of fwo great keyboards. 
O1Ce. LWO gTeal Key Choose the ZEOS/RS (Reduced Size) keyboard. It’s 25% smaller! Or 


grea ice! select the ZEOS/F12. All 12 function keys are on the left, where alot of 
boards, ae t Pee us learned to use them. It’s great for Function-intensive applications. It's 


fantastic for typing! 

Either way you get that great ZEOS Mechanical Tactile feel with the 
perfect “Click” 

Plus, you will also get that extra ZEOS value. Like an anti-static dust 

cover included at no additional charge. Our famous ZEOS 30 day Money 


y Back guarantee, Full One Year Warranty, Toll Free Technical Support 
$ Q 5 at Expedited i 
icy are yours too. 
Sotake your pick Order Now Toll Free 
@ 










and start enjoying 800-423-589] 


your new ZEOS key- 
board right away. 


Open days, evenings and weekends. 


Pica wi $5 00 for apo & faring Your ZEOS jerioerd Order yours now Fax Orders Dial: 612-633-2310 
: 5 . 
Cable extension 16" total) add $10 00. ZEDS keyboords use the by calling In Minnesota Call: 612-633-4591. 
aati DIN Seems mee cape rol yaa a MasterCard, VISA and COD 
1 |, contact ‘corny retailer J “| ¢ 
se Rieet oe eam €  SO00-AZS080L 530 Sth Avenue NW, St. Paul, MN 55112 
Corporati 


On, are subject to change without notice: 

for complete warranty details Avartable in 12 languages, call to 
venfy stock ZEOS ws « publicly traded company, MPLS 

ST PAUL Local OTC 
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«ii User-to-User 


BATCH FILE HELP 

| have a large collection of batch files. A 
maintenance problem | have with them is 
the difficulty of figuring out what they do, 
their proper calling syntax, and so on. One 
obvious though cumbersome solution is to 
enter REMarks into the batch file, then view 
these by TYPEing the file. 

I've adopted the convention that a ? 
(question mark) used as the first arqument 
to a batch program will produce help infor- 
mation. If there, the batch file ECHOes the 
help information; otherwise control simply 
skips to the body of the routine. Figure 1 
contains a template for such a batch file. 

Some batch routines require at least 
one argument and are meaningless without 
one. In this case a default argument may be 
used to list help information or to produce 
some other desired behavior. At the start of 
the batch file, | check for “no” arguments, 
then execute the batch file with the desired 
default argument(s). Note that %0 expands 
to the name of the batch file. Thus, 


IF *{leeann Fo ? 
would list help information, while 
IF «{l«s=00 29 c: 


would apply the operation (whatever itis) to 
the C: drive. Note that any number of de- 
fault arguments may be used. 

DOS 3.3 adds a CALL command to the 
batch vocabulary. This method of supplying 
a default argument might break the return 
stack if used within a CAlLed routine. 

Ken Irving 

Fairbanks, Alaska 


: ie Fortunately, there’s no problem in 
1: DOS 3.3 when a CALLed batch 

file reruns itself. Sometimes DOS 
is smarter than we expect it to be. And it is 
a good idea to be able to provide some way 
to get a listing of correct syntax. Whenever 
I’m about to use a utility whose syntax I’ve 
forgotten, the first thing I try is running it 
with ? or /h on the command line. 


@ BATCH FILE HELP: A 
standardized batch file 
Help system. 


@ CONSERVING RAM: 
FILES and BUFFERS take 
up RAM space—don’t set 
them too high. 


@ SAVING DISK SPACE: 
How to save the disk 
space taken up by short 
DEBUG scripts. 


@ ELIMINATE ECHO OFF: 
You can suppress the 
appearance of ECHO 
OFF. 


@ CLEANING MICE: Keep 
your mouse clean and get 
better performance. 


@ PRINT.COM FORM- 
FEEDS: Queue up extra 
form-feeds with 
PRINT.COM. 


@ A NEW MOVE.BAT: 
Correction for an 
unfortunate error in 
MOVE.BAT. 








Another common practice is to have the 
batch file display syntax information if the 
user supplies improper parameters or 
omits required parameters. Calling this 
kind of batch file with ? on the command 
line also will get you help, unless of course 
7 is one of the required parameters. 


CONSERVING RAM 

Some applications, especially databases, 
will request that you set the FILES= and 
BUFFERS= statements in your CON- 
FIG.SYS file to certain numbers. The high- 
ef you set these numbers—especially the 
BUFFERS= statement—the more mem- 
ory you will use up and the less memory will 
be available to application programs. 

| recently ran into a situation in which | 
had set my BUFFERS= statement higher 
in an attempt to fine-tune my database ap- 
plication. Later on, when | wanted to use my 
accounting program, it loaded up and 
promptly died. 

I spent two evenings reloading my com- 
plete accounting application and even re- 
formatting my fixed disk, only to have the 
problem persist. Finally | booted my com- 
puter without a CONFIG.SYS file and the 
problem disappeared. | reduced the num- 
ber of BUFFERS and now both programs 
work fine. 

Apparently the small increase in the 
BUFFERS= statement used up enough 
memory to crash the accounting program. 

Tommy Seymour 

Murfreesboro, Tennessee 


BATHELP.BAT COMPLETE LISTING 


ECHO OFF 


IF NOT "%1"*=="?" GOTO Start 
ECHO Put help information here, including: 
ECHO name, author, version, date, 


ore | 


ECHO calling syntax, arguments, known bugs, references, etc. 
ECHO For convenience this should fit on a single screen. 


GOTO End 
:Start 


REM Body of batch file goes here. 


:End 


Figure 1: A template for a batch file in which ? invokes help information. 
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RETAILERS: 


‘ DEAL YOURSELF IN 


GET A FULL HOUSE OF 
CUSTOMERS—STOCK 
THE ZIFF-DAVIS 


COMPUTER LINE 


Yau're playing a winning hand 

en you carry the Ziff-Davis 
line af camputer magazines: PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, and 
MACUSER. 


Here’s yaur chance ta build traf- 
fic. Establish yaur stare as a full- 
service center. And best af all, 
baast sales af your inventary, 
while earning additional profits. 


Plus—we make it easy far yau ta 

et the maximum profit from aur 
ine. Yau get guaranteed prafits 
af up ta 40% aff the caver price 
af each magazine. Free in-stare 
sales aids. A tall-free HELP line. 
And much, much marel 


Sa fallaw the leader ta big 
prafits! Ta stack the magazines 
that mave yaur stack, call 


1-800-435-5003 


Or write: Frank Manziana, 
Direct Sales Manager, Ziff-Davis 
Publishing, One Park Avenue, 
5th Flaar, New Yark, NY 10016. 
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P The FILES= line controls the 

number of files any process can 
Eid have open at one time. By default 
that number is eight, but DOS uses up five 
of them. Each time you increase the 
FILES= number by one, you reduce the 
amount of available RAM by 48 bytes. 
That's not too bad, and in fact it’s usually 
recommended that you set your system for 
at least FILES=20. This is the maximum 
that a single process can use without going 
through some special shenanigans, and 
programs that really need more than 20 
will tell you so. 

The BUFFERS= line controls the 
number of disk buffers DOS establishes. 
When you read data from a disk, it stays in 
a buffer. If you need to reread that same 
data, DOS can take it from the buffer rath- 
er than going to the disk again. However, 
every increase in the BUFFERS= number 
reduces the available RAM by 528 bytes, a 
much larger cost. If you assigned the maxi- 
mum number of buffers (99 under DOS 
3.3), you’d have over 50K tied up in buf- 
fers. On top of this, when you have too 
many buffers it can take DOS longer to 
look for data in the buffers than to read it 
from disk! The DOS 3.3 manual recom- 
mends keeping only 10 to 25. 

DOS’s buffers are a primitive form of 
disk caching. If you’re using a recent disk- 
caching program, read the manual careful- 
ly to see if it mentions the BUFFERS= 
command. it will probably recommend 
that you reduce the DOS buffers to a very 
small number. 


SAVING DISK SPACE 

Each issue of PC Magazine has useful DE- 
BUG scripts, which are saved as .SCR and 
.DOC files. | have found a much better way 
to save these little files. You can put all the 
information Into a single file and make it 
very easy to create the corresponding 
.COM file by writing a batch file as shown 
below: 

cord bates je LS ie 
{DEBUG script goes here} 

{explanations go here} _ 

:batch 2 

DEBUG < 2.BAT > NUL 

ECHO 2.COM created 


Hans Salvisberg 
Beme, Switzerland 


PC As an example of this idea, I creat- 
ed WARMBOOT.BAT (see Fig- 
SMA ure 2). When you run it, it creates 


WARMBOOT.COM, which reboots your 
computer. WARMBOOT is handy in 
batch files that change CONFIG.SYS and 
require a reboot to activate the modified 
configuration. 

I added a bit of error checking by piping 
the output of the DEBUG session through 
the FIND filter and having it count the oc- 
currences of Error. There will always be 
one Error message because DEBUG 
doesn’t like the initial GOTO Batch line. 
That makes it tough to automate error 
checking. But if more than one error is 
found, you need to check and correct the 
script. 

You can take any DEBUG script and 
wrap it up inside a batch file like this. Add 
the GOTO Batch line at the start and ap- 


WARMBOOT.BAT COMPLETE LISTING 


GoTO batch 

N WARMBOOT.COM 
A 189 

MOV BX, 1234 
MOV AX, 9949 
MOV DS, AX 

MOV [9872),BX 
IMP FFFF: 8889 


RCX 
ay 
Ww 


Q 
tBatch 
ECHO OFF 





DEBUG < %@.BAT | FIND /C “Error” 
ECHO IF the line above contains a1, %@.COM was created 


ECHO successfully. 


Otherwise, check the DEBUG script lines, 


ECHO because they contain an error. 


Figure 2: An example of the same file as a batch file and as a DEBUG script. 
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Aw...What the Heck! 


EXTREMELY POWERFUL 
DeeignCAD 3-D version 2.D ie ee powerful 
3s most CAD systsms costing $5D00 - 
$10,0001 Features like: Complex Extrusions- 
linear, scaler. snd circuler, Blending of Sur- 
faces, Shading, Cross Sectioning, Complex 
Sweeps snd Translations, snd Boolean opera- 
tions msks DesignCAD 3-D one of ths most 
powerful 3-D CAD systema available... st 
sny pricel Engineers, Architects snd Consut- 
tants constently tell us thst thay use CAD 
systems costing thousends of dollars which 
sre not ss powerful 2s DesignCAD 3-D. 








DesignCAD 3-D version 2.0 19 evaileble from most retail computer stores, or you may order directly from us. 
DesignCAD 3-D is availsble in s number of forsign languages from distributors throughout ths worid. All you 
need to run DesignCAD 3-D is en IBM PC Compatible and 640K RAM. DesignCAD 3-D supports most grsphics 
cards, printars, plotters snd digitizers. Free informstion snd s demo diskstts sre availsble by contacting ue et: 


VERY EASY TO USE 

Just beceuse DesignCAD 3-D is powerful doeen't 
mesn it is difficult to use. Singls ksystroks com 
mends end side-bar menus which give short direc- 
tions on how to proceed meks DeeignCAD 3-D 8 
snsp to uss! While not required, DesignCAD 3-D 
supports ell populsr digitizere snd mice. 
Meny of ths oldsr, more cumbersome CAD systems 
require weeks of training before s user cen be 
productive. DesignCAD 3-D usera find they can be 

roducing useful drawings in 8 matter of minutss! 
In s recent CAD contest only one contestant was 
sble to match our drswing time. The peckags sold 
for $3D00.00. The other CAD packages took up to 
twics as long to perform the seme drewing snd 
sost up to $500D.DD! 
Still don't believs us? The goblet pictured below 
required only 16 keystrokes snd 3 commsnds to 
creats! The top, front, side, snd isometric wews 
were crested simultaneously... in less than ons 
minuts! 


DesignCAD 


3-D 
only $399! 


WHY BUY THIS ONE? 
There ia s very important reason to buy DesignCAD 
3-D. PERFORMANCE. No other CAD system can 
match our pnce/performance retio. Many people 
make ths serious mistake of thinking that ts neces- 
sary to epend thousende of dollers to obtein “e good 
3-DCAD system.” This 1a not true! We talk to people 
everyday that sre sadly disappointed with their 
“expensive” CAD eystems. Don't be one of them! 
Call us end we will send you 6 complete set of 
litersture snd s free slds show demo disk. Once 
you compare DeeignCAD 3-D version 2.0 with other 
se systema we know you will choose DesignCAD 


DON'T TAKE OUR WORD FOR IT 
Here 1s what other people have to say sbout Deeign- 
CAD 3-D: 

“After you've worked with DesignCAD, the single 
keystroke commends ere eimpls to rsmamber end 
it becomes sssy to “flick one ksy” to sxecute s com- 
mand, An sxtremely ergonomically deeigned pro- 


Cha HENRY LEVET. Levat & Daigle Architects - New Orieans, LA 
Designed a 65,000 aq tt nursing home using DesignCAO 
“Recently | worked with s firm that builds decks. 
They purchased your product on my recommanda- 
tion. | sat down with them and in two hours they 
were very proficrent in DesignCAD. Now they sre 
more effective; end we cen communicate... It's 
wonderful to be sble to do s block repest 42 timee 
and there ere 42 2x4'a to maka tha deck!” 
J, TURNER Architect, TAO Ltd - The Woodlands, Texes 
"Allows scientists and engineers to expend minimum 
time feaming snd using CAD software so that their 
time can be sxpended on the project st hand. It 
also allows scientists snd engineers to quickly 
present to management ell views of s eubject. (3-D}.” 
DA STEVENS, NASA Space Scents Engmesr 


HOW DO | GET ONE? 
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VERY LOW PRICED 

Ths first question ssked by many peopie ts, 
“Why is DesignCAD 3-D priced so low?” The 
snswer? After developing DesignCAD 3-D 
version 2.D, we were unsble to decide how 
the product should be priced, Ws consulted 
experts. We used the finest spreadsheets on 
the market. Ws took employee polls. Finally, in 
the grest Amencan Tradition, we seid, “Aw... 
Whet the Heck! Let's see the othsr guys 
best this price!” DesignCAD 3-D version 2.0 
sells for $399. 








ee ‘< 
«°° American 
Smail Business Computers, Inc. 


327 South Mill Street 
Pryor, OK 74381 
018/023-4844 
FAX. 01-818-820-8353 
TELEX. 102400302 
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pend the lines starting with :Batch to the 
end. Do note that the .COM file created al- 
ways has the same name as the batch file, 
and remember that .COM files have priori- 
ty over batch files. If you rm WARM- 
BOOT once, the batch file creates 
WARMBOOT.COM. Give the command 
again and you'll run the .COM file, which 
reboots your computer. 


ELIMINATE ECHO OFF 
To suppress ECHO OFF in monochrome, 
"118m must be the first line of a batch file; 
this makes the screen invisible (note that ‘T 
represents the ESCape character). An er- 
for message is generated but cannot be 
seen because the screen is invisible. The 
second line of the batch file is ECHO OFF 
and ECHO *[[0mis the third line, which re- 
stores the screen. 

If you need to eliminate the gap in the 
appearance of the screen, put the appropri- 
ate cursor positioning command in the 
fourth line. For example, ECHO “[[3A (the 
ANS! code to move up three lines) will repo- 


sition the cursor up three lines. Of course, 
the ANSI.SYS driver must be installed, and 
you will need to look out for case sensitivity 
in the commands. 

If you are working in color, just switch 
the foreground color to the background col- 
or in the first line of your batch file. if you 
have a blue background, for example, 

*[[0;44;34m will send the foreground to 
blue. 

Gene Feaster 

Shawnee, Kansas 


Rejoice! Users of DOS versions 


less than 3.3 can now avoid the 
SEMIS visible ECHO OFF at the start of 


each batch file. 1 would add CLS as a 
fourth line; most of my batch files start 
with ECHO OFF and CLS as itis. 

PC Magazine's tiny editor TED.COM 
is especially useful for writing this kind of 
batch file, because you can insert the 
ESCape character just by pressing the Esc 
key. TED.COM appears in the Utilities 
section of the November 15, 1988, issue. 
You can create a file containing just the 
three lines described above and simply 
tead this file into the beginning of your 
other batch files. 


Webster’s defines form as ... 


“to think of; frame in the mind; conceive ... create out of separate 
elements ... assume shape.” 


Indigo Software defines JetForm as ... 


“doing all of the above creatively, efficiently and inexpensively.” 


What can you expect from the most 


powerful, flexible competitively priced 
electronic forms product on the market? 


@ Power: to take full advantage of 
PC interactive graphics design 
capabilities and the latest in laser 
printing technology. 


@ Alexibility: to create electronic 
forms that meet all your forms 
requirements — from single-page 
expense claims to multi-page 
insurance policies. 

Wi Design: to watch your form as it 
takes shape and use a host of built- 
in design features. 


Wi Speed: to cut. your forms design and 
print time to a fraction, with no 
compromise to the end product. 
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Be careful to note that this method is not 
completely foolproof. If your PROMPT 
includes ANSI color commands, the 
ECHO OFF line will still show up on your 
screen. 


CLEANING MICE 
ls your mouse tired? Or dragging its feet so 
much that the mouse pad moves instead of 
the mouse? A simple cleaning Is all it takes 
to get your mouse slipping and sliding 
again. First, clean the felt pads on the bot- 
tom of the mouse by roughing them up a bit 
with your fingernail; then apply cellophane 
tape. Rub the tape firmly onto the felt pad 
with your fingernail, remove it, and repeat 
the process with a fresh piece of tape. Next, 
if you have an optical mouse, clean the sur- 
face of the metal pad with tissue moistened 
with rubbing alcohol. Use the same piece of 
tissue to clean the rubber feet on the bottom 
of the pad. 

John M. Simpson 

Eugene, Oregon 


p Not all mice are created equal— 
f {| some use plastic pads, some use 
EEN felt, others surely use something 
else. Don’t use the cellophane tape method 


ts What You See Really 
What You Get? 


With JetForm, yes! JetForm makes 
the creation process easy. As your 
form takes shape on the screen, you 
know it will look the same when it 
comes out of your laser printer. 


JetForm 


Call (800) 2679976 (613) 594-3026 


Indigo Software Ltd. 
560 Rochester Street, 
Ottawa, Canada KIS 5K2 


JetForm solutions are available for: 
IBM PCIAT, PS/2 and compatibles 
HP 3000, HP 9000, 

OEC VAX 


Anyone can praduce a com- 
puter-aided drafting and design 
package that sells for thausands 
of dollars. But creating one 
that’s fast, powerful, and afford- 
able takes real ingenuity. 

That's exactly what we’ve 
done at Generic Software” We 
sell the mast widely used CADD 
goa in the world for under 

500. 


© GADD Level } 





PC Magazine ranked it 
| “Editors Choice” in a face off 
| with 17 low-cost CADD pack- 
| ages. “This product is an out- 
standing value from every point 
AN of ya and is highly Laid 

“ aqeertpe oe mended.” “A paperbac! 
c: a P enPl or version af AutoCAD”, stated 

nal PC Week. 

. And aur CADD programs 
are just part of what we offer. 

You can start with Generic 
CADD Level 17 then advance 
ta other levels as yaur needs— 
and skills—expand. 

And you can use our CADD 
add-ons, Utilities, and symbals 
libraries ta design the CADD 
system that fits yaur needs. 

Yau only pay for the fune- 
tianality you need, and the 
functionality you get has depth. 

Critic tested, market 
appraved. Generic Software 
offers price, quality, and sup- 
port. Match aur customer 
support against anyonel 
¢ Unconditional 60-day 
guarantee an mast products 
* Unlimited free technical sup- 
port Free manthly newspaper 
> Regular updates at madest 
prices. All adding up ta prave 
that the only thing generic 
abaut us is the price. 

Call us for a free CADDalag™ 
or for the name of yaur local 
dealer: 1-800-228-3601. 


© Generic Software Inc., Level 1 and Generic 
CADD are trademarks of Generic Software Inc., 
* 11911 North Creek Parkway South, Bothell, WA 
98011. Macintosh is o trademark of Apple Com- 
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on anything other than felt pads. But what- 
ever kind of mouse you have, make sure to 
give it a good regular cleaning. All that 
running around on the desk makes it pick 
up lots of dust. 

Many mice have a ball inside that rolls 
on the desk. From time to time, you should 
remove this ball, gently blow away any 
dust from its enclosure, clean the ball it- 
self, and reinstall it. 


PRINT.COM FORM-FEEDS 

All the printers in my office are installed in- 
side printer mufflers to reduce noise. While 
this does result in a much quieter office, it 
also causes the problem of having the last 
piece of a printout left inside the muffler. 
Gaining access to this last sheet requires 
an additional form-feed. 

The fastest way I've found to cause a 
form-feed is to do a PRINT NUL command. 
This queues the NUL device to be printed. 
When PRINT attempts to print NUL, it will 
advance the paper to the top of the next 
form because the NUL device is empty. 


This is easier than keeping an empty file on 
your hard disk and PRINTing it. 

Jim Karpinski 

Ithaca, New York 


: Very convenient! The NUL device 
is always present, and PRINT 
MEM .COM sends a form-feed at the end 
of every print job, regardless of whether 
there was anything to print. If you want to, 
you can put the extra form feeds right in the 
middle of a particular series of print jobs; 
for example, 





PRINT FILE) 
PRINT NUL 
‘PRINT FILE2. 
PRINT NUL 


That way you’ll be able to tear off the 
printout of each job as soon as it’s finished 
printing. 


i ANEW MOVE.BAT 
The March 14, 1989, issue pre- 
sented MOVE.BAT, a batch pro- 
gram to MOVE files from place to place. 
The text mentions using it to move a file to 
a different directory or to a different drive. 


All the examples show moving a single, 
unambiguous filename. But we should 
have made it clear that using MOVE. BAT 
with wildcards is dangerous. If you give 
*.* as a parameter to MOVE.BAT, you 
will totally erase the contents of the desti- 
nation directory. 

The offending lines are between labels 
:L1 and :L2. Their purpose is to determine 
whether a Read-Only file of the same 
name already exists in the target directory. 
To this end, they attempt to delete that file, 
then check to see if it still exists. This cre- 
ates no problem when the parameter is a 
single file, because the file in the target di- 
rectory is going to be overwritten anyway. 
But if the parameter contains wildcards, 
files that aren't about to be replaced with 
new versions may also be deleted. 

MOVE.BAT is designed to work with 
single, unambiguous filenames, it would 
take a total rewrite to make it work with 
wildcards. But to remove the chance of ac- 
cidentally losing files by calling it with a 
wildcard parameter, just delete the danger- 
ous lines. Start with the line afterlabel :L1 
and delete all the way through label :L2. 
The modified MOVE. BAT (Figure 3) can 
no longer wam you if you attempt to copy 
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With the ever-growing list of mass 
storage vendors, how do you choose 
the company that will best meet 
your mass storage needs? 

Consider this: Storage 
Dimensions has specialized engi- 
neering and marketing teams dedi- 
cated to designing comprehensive 
mass storage solutions for your 
operating environment. Whether 
it's DOS, NetWare® or Macintosh® 
—hard disk or optical. 

In fact, we design, build and 
support the broadest range of 
highs lormnaties mass storage 
subsystems in the industry. 


AComplete Solution 
From Start To Finish. 


Many so-called storage subsystems 
are really no more than a collection 
of third party components thrown 
together in a box. At Storage 
Dimensions, we design our plug- 
and-play subsystems using a “total 
systems” approach. 

We start by developing our own 
software, firmware and host adap- 
ters. Which lets us achieve the 
highest performance and reliability 
in the industry. 

We also engi- 
neer and test all 
components to 
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ensure they work 
together in your appli- 
cation environment. 
And we finish the job 
with responsive service and 
knowledgeable technical support. 


What Makes A Totai 
Storage Solutions Company? 


Completely Integrated Solutions 

1 High-Quality Disk Drives 

1 Software Support for Novell® DOS & Macintosh® 
W In-House Controller Design 

iH All Components Tested as a System 

1 Responsive, Knowledgeable Technical Support 
Comprehensive, Easy-To-Use Documentation 

1 Full One-Year Systems-Level Warranty 

1 Financially Strong Company 

Support for AT™ Bus, Micro Channel™ & Macintosh 


Total Storage Solutions. 





NEW MOVE.BAT COMPLETE LISTING 


ECHO OFF 

IF @2’==' GOTO ayntax_error 
SET movepath=23 

IF %3’==' GOTO begin 
SET movepath=%1\ 
SHIFT 

GOTO begin 
ssyntax_error 

ECHO Syntax is: MOVE {source directory] filename destination directory 
GOTO end 

tbegin 

IF EXIST tmovepath%t1 GOTO Li 

ECHO Error. Source file doea not exiat! 

GOTO end 

3L1 

REM DELETE==* IF EXIST %2\%1 DEL %2\%1 

REM DELETE==* IF NOT EXIST €2\%1 GOTO L2 

REM DELETE==* ECHO Error. Old version could not be deleted! 

REM DELETE==* GOTO end 

REM DELETE==* :L2 

COPY tmovepatht%i %2\%1 

IF EXIST %2\%1 GOTO L3 

ECHO Error. Copy unsuccessful! 

GOTO end 

?L3 

DEL *movepathtt1 

IF NOT EXIST tmovepatht%1 GOTO 14 





ECHO Error. Could not delete the originsl! 
GOTO end 

14 

ECHO Succeaaful Move. 

send 


Figure 3: This batch file fixes a dangerous side effect of MOVE.BAT. 


over a Read-Only file, but it also won't de- 
lete files unexpectedly. Perhaps one of our 
readers will come up with a new batch file 
that performs the detailed checking of 


MOVE.BAT and accepts wildcards. 
1} £3 PRODUCTIVITY TIP 
If you run the DOS PRINT com- 


mand, it will prompt you for the 
output device. This can be a pain if you 
want to run it from your AUTOEXEC 
.BAT file. To avoid having to answer that 
question, use the /D command-line switch. 


For example 


PRINT /D.PRN 


SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We’ll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you send your letter on- 
disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine, One Park Avenue, New 
York, NY 10016, or upload them to PC 
MagNet (to join, see the ‘‘By Modem” 
sidebar in the Utilities column). r 
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Complete 
Subsystems For 
DOS, NetWare 
And Macintosh. 


With Storage Dimensions’ 
extensive line of storage solutions, 
you get the performance and 
capacity you need, and the choices 
you want. No matter what your 
desktop application. 

Our field-proven families of high- 
performance subsystems deliver a 
broad range of options—from 
45 megabytes, to 2.6 gigabytes, in 
both internal and extemal configura- 
tions. With support for all popular 
interfaces. 


Plus, our subsystems install 
easily in minutes, are 100% 
compatible with your operating 
environment, and deliver excep- 
tional reliability. 

Hard Disk And Optical 
Subsystem Families. 


PC/MS-DOS | 120 MB DI, SCSI, 
to26GB | ST412, RLL 

Novell TiSMB 

NetWare toZ6GB | ST412, OCB 


Across The Line. 








Get Your Mass 
Storage Needs In Line. 
Call (408) 879-0300. 


Don't trust your valuable data—or 
your business —to an incomplete 
Storage solution. Call the company 
that does it right from the start. 
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More In Store> 


STORAGE 
= DIMENSIONS 


A MAXTOR COMPANY 


2145 Hamilton Avenue, San Jose, CA 9512S 


©1989 Storage Dimensions. 
SpeedStor, LANStor, LaserStor and MacinStor 
are trademarks of Storage Dimensions 





NowAWhole New Class Of Users. 
Can Create Their Own Database Applications. 


If you're not a programmer, 
you can do more with Alpha 
Four™ than with dBASE IV,~ 
Paradox? DataEase* Q&A™ or 
any other database program — 
guaranteed or your money back. 

That's because Alpha Four 
is a fully relational database 
designed for people who need 
the power to create their own 
database solutions— without 
having to do any programming. 
With Alpha Four, creating ap- 
plications is as easy as filling in 
an outline. 

Alpha Four gives you a re- 
port writer (the most sophis- 
ticated ever developed for 
the PC), custom forms, data 
validation, data lookups, mail 
labels, form letters, custom 
Inenus, and more. Plus, Alpha 
Four uses dBASE" files directly. 
So now you'll have the power 
to singlehandedly bring order 
to inventory control, invoicing, 
customer: tracking, and per- 
sonnel management. With over 
100 Fortune 500 companies 
committed to our products, 
you can’t go wrong. 

So call 800-451-1018 for an 
evaluation copy or the name of 
your nearest dealer. (In Massa- 
chusetts, 800-462-2016.) 

And start taking things into 
your own hands. 


The Fully Relational 
Database for Non-Programmers. 
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A WORDPERFECT BUG 
| have just come across a bug in WordPer- 
fect, Versions 4.1 and 4.2. The problem ap- 
pears when I type a footnote that includes 
the ASCII 226 character; the footnote gets 
garbled. After entering the 226 character, 
some of the note is lost, some appears in 
the regular text, and unexpected codes with 
unpredictable effects are introduced. 
Though | use WordPerfect very often, | find 
the above problem a handicap. 

George D. Chryssos 

Glytada, Greece 


i} i Character 226 is an uppercase 
t gamma (I), and certainly a Word- 
Perfect user in Greece is likely to 


find such a bug. It’s easy enough to con- 
firm that the bug exists: in the middle of a 
footnote, hold down the Alt key, tap out 2 
2 6 on the numeric keypad, and release the 
Alt key. Finish your footnote by pressing 
F7. You'll immediately see that some of 
the footnote has appeared in the document 
text. Now hit Alt-F3, Reveal Codes. 
There’s no telling what you'll see—in 
three tries I got three totally different re- 
sults. The only thing they had in common 
was that all three locked up my computer. 
The solution? Upgrade to Version 5.0, 
which doesn’t have this problem. Or avoid 
using the uppercase gamma character in 
footnotes.—Neil J. Rubenking 


CUSTOMIZING FORM LETTERS 

By combining conditional commands with 
Microsoft Word's Ask command, you can 
easily produce customized form letters. 
While mail-merging, Word will ask for the 
information to be typed at the keyboard and 
will insert that Information when it prints. 
Here Is an example of the format: 





This isaperagraph thet He always 
included. - 


«Ask COMMENT=?Comment: »«IF 
COMMENT »<COMMENT» 


<ELSE><ENDIF >This is another Tal 
that iaalways included.— 


Power 


@ A WORDPERFECT BUG: 
A peculiar bug in the 
footnote feature of 
WordPerfect 4.1 and 4.2. 


=@ CUSTOMIZING FORM 
LETTERS: Add para- 
graphs to letters while 
mail-merging In Word. 


® APRINT PAUSE 
| 


SUBSTITUTE: Build a 
macro to replace the Print 
Pause command lost in 
WordPerfect, Version 4.2. 


@ REDEFINING FUNCTION 
KEY COMMANDS: 
Customize function keys 
with macros In Word. 


@ INVISIBLE PLACE 
MARKERS: How to create 
hidden place markers and 
maintain page layout and 
printability. 


= TESTING FOR POWER 
FAILURES: Use dBASE 
memory files to test 
for power failures 
during an unattended 


| processing run. | 


Occasionally you will need two short 
paragraphs and you have made allowance 
for only one, as shown. Fortunately, there's 
an easy solution to this problem as well. 

Word uses Ctrl-K (ASCII 11) as a new- 
line command. When editing a document, 
you would give the command with Ctrl + 
Enter. While entering text during mall- 
merge, however, you can get the same ef- 
fect by hoiding down the Alt key, typing 11, 
and releasing the Alt key. This shows up on 
the screen as a little circle with an arrow at- 
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tached (the symbol for Mars or male). It will 
“print” at the printer by starting a new line. 
Note that if you use the example shown 
above, you must enter a blank line between 
paragraphs and type Alt-11 twice. 

William R. Mumpower 

Norton, Virginia 


PC Readers should note that Word can 
} only accept about 260 characters in 
response to an Ask prompt. How- 
ever, Mumpower’s technique works, and 
it can be particularly useful in an address 
block that is longer than you planned for. 
For example, you might end with City, 
State, ZIP code as the last line in the ad- 
dress and suddenly find you need a line for 
Country. 

Also watch out for the signature block. 
If you have a one-page letter and add too 
many lines, one or two lines may be 
pushed to the next page, leaving ‘*Sincere- 
ly”’ by itself at the bottom of the letter. 
You can avoid this problem by ending 
your last paragraph in the body of the letter 
with a new-line command (Shift + En- 
ter}—rather than with a new-paragraph 
command—and then use new-line com- 
mands through the rest of the letter. If you 
format this ‘‘paragraph”’ as Keep Togeth- 
er, Word will move the whole block to the 
next page or else not move any of it at all. 
—M. David Stone 


APRINT PAUSE SUBSTITUTE 
The style criteria for our office correspon- 
dence require us to put a number of print 
Pauses in documents so we can remove 
various carbons from the printer. When we 
made the transition from WordStar to 
WordPerfect, Version 4.2, we lost the Print 
Pause command that had made this possi- 
ble. Our contacts with WordPerfect's 
phone support line yielded sympathy and 
understanding, but no tangible sugges- 
tions. Finally we came upon the idea of us- 
Ing the font change command, which 
causes the printer to pause for changing 
daisy wheeis. 

Though a good solution, this created an- 


JULY 1989 PC MAGAZINE 











PROTECT 
YOUR COPIES 














Moke your callectian af PC Magazine 
a handsome additian to your office or 
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other problem. We had to use two macros 
altemately, and the typist had to remember 
which one was used last. Then we came up 
with the idea of putting two font changes in 
a single macro, as shown in the example 
below. 


<Ctri-Fl0> Begin macro 
Sanaa defioition | 
<Alt-P> Call it Alt-P 
<Ctr1-F6> Enter Priot Format 


menu 
<1><CR><2><CR> LIosert Font change 


fromlto2 
<1><CR><1><CR> Tosert Foot ohange 
Sete from2 tol -— 
<CR> Return todocument 
<Ctrl-F10>. Endmaorodefinition 


With this macro we simply press G twice in- 
stead of once to continue the paused docu- 
ment. 

Lou Pastura 

Annandale, Virginia 


p WordPerfect, Version 5.0 is more 
flexible when it comes to printers 
EME and fonts, so Version 5.0 users can 


create a macro that does not just assume 
you want to return to font #1: 


<Ctri-Fl0> Beginmacrodefinition 
<Alt-P> Call it Alt-P 

<Ctrl-F8>4 Set Base Foot, 

<Down>1 Select the cext foot 
<Ctri-F8>4 SetBase Font 

<Up>1 Re-select original font 
<Ctrl-F10> Endmacrodefinitioo 


This macro will work as long as the current 
font isn’t the last one in the font list. You 
can use it on any printer that has more than 
one font and that pauses whenever there’s 
a font change.—Neil J. Rubenking 


REDEFINING FUNCTION-KEY 
COMMANDS 

Microsoft Word's function-key commands 
are generally an asset, but at least one is a 
menace. | frequently wind up with unwant- 
ed printouts by hitting Ctrl-F8 (print) when | 
meant to hit Shift-F8 simply to highlight a 
sentence. 

Fortunately, Word lets you redefine its 
function keys with macros. Here's a defini- 
tion for the troublesome Ctrl-F8 that lets 
you keep the print command on a function 
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key but guards against your typing it acci- 
dentally: 


“sASKCONFIRM=?0K toPrint? (¥/N)><IP 
CONPIRM=*¥ax --------- > 
<otrl esc>ppeELSE»«QUIT»<ENDIF» 


With this definition, Word will make sure 
that you know what you are doing before it 
sends the document to the printer. 

Michael Carmen Matti 

Camboro, North Carolina 


PE Two other candidates for this trick 
? are Shift-F10, for marking the 
REE whole document, and Alt-F6, for 
starting the spell check. In both cases, the 
cursor highlight position is immediately 
lost, and in a long document it can be quite 
a hunt to find your place again.—M.. David 
Stone 


t PRODUCTIVITY TIP 
When creating a dBASE Ili index 
to store on a floppy disk, it’s faster 
to create the index on your hard disk drive 
and use DOS to COPY it than to create the 
index directly on the floppy disk. This is 
also true in Clipper and FoxBASE. 

The reason is that dBASE reads and 
writes in 512-byte sectors, while the DOS 
COPY command reads and writes the 
complete file (or as much as RAM can 
hold) all at once. 

The same applies to dBASE’s COPY 
FILE, a snail compared to DOS COPY. 


INVISIBLE PLACE MARKERS 

All the suggestions I've seen for generating 
place markers in WordPerfect documents 
share the drawback that the markers ap- 
pear on the screen. Any such marker can 
change the line and page breaks, and it 
must also be removed before printing. The 
following sequence creates a place marker 
that does not have these undesirable side 
effects: 


‘Fé (Bold) 
-> (Cursor right) 


This creates a pair of Bold-Unbold codes 
with nothing in between. 

To find the place marker, type 
(Search) = 
(Bold) 
(Unboid) 
(Search) 


Baae 


Such a search finds only the isolated Bold- 
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CAN YOU SPOT 
THE $700 DIFFERENCE? 


One of the nearly identi- 
cal samples you see above was 
printed with the HP Laserjet 
Series II. The other is from the 
Mannesmann Tally” MT905. 
Both are reprinted here exactly 
as they came out of the printers. 

But what might surprise 
you is the rather dramatic differ- 
ence in the manufacturers’ 
suggested retail prices. 

The Mannesmann Tally 
laser is $700 less. Yet it offers 
the same high quality output, 
lowers operating costs 25 per- 
cent, and prints at six pages 
per minute. 

The MT905 comes with 
the same resident ee fonts as 
HP, accepts standard HP font 
cartridges, and lets you choose 
optional memory upgrades from 
one to four megabytes. 







MT905 Specifications 

§ Technology: scanning laser. 

§ Print Speed: 6-pages per minute. 

® Resolution: 300 x 300 dpi. 

§ Emulations: HP Series-II. [optional 
emulations: Epson? IBM® Proprinter, & 
Diablo 630.] 

§ Standard I/Os: Serial & parallel. 

™ Memory: 512K. upgrades: 1, 2, & 

4 megabytes.] 

§ Typefaces: Courier medium & bold, 
line printer, accepts standard HP font 
cartridges or any downloadable font in 
HP-format, 6-resident fonts + 2 font 
cartridge slots. 

§ Paper Handling: 150-sheet input & 
output bins. Manual feed handles single 
sheets, envelopes, transparencies, 
and labels. 

® Workload: 4,000 pages-per-month. 

@ Suggested Retail: $1,995. 


CIRCLE 726 ON READER SERVICE CARD 


For more convenient 
paper handling, the universal 
. Paper cassette holds letter, legal, 
and international sizes, plus up 
to 15 standard envelopes. You 
can choose face-down output to 
keep long documents in the right 
eee And the manual feed lets 
you print labels or transparencies. 
So any way you figure, 
the answer still comes up the 
same. The Mannesmann Tally 
laser looks perfect. And so does 
the price. 
For the name of your 
nearest dealer, call the toll-free 
number listed below. 


MANNESMANN 
TALLY 
1-800-843-1347 


Ext. 34 


Epson and IBM are registered trademarks. 






“THEY USED TO SAY 
I WAS CRAZY.” 





For years they told me I was crazy. First 1 recom 
mended they replace those expensive word processing 
stations with PC's. 

What happened? Secretarial productivity doubled, 
and every secretary now has a bc word processor on 
her desk. 

Then I recommended we supplement our main- 
frame with PC-based systems for every department. 

What happened? Now the vital information is 
easily available to everyone. 

Yesterday, less than a month after I recommended 
we buy the MaynStream 2200HS Tape Backup Sys- 
tem, our building was hit by lightning. It took out two 
of our PC servers, each with 850 megabytes of vital 
information. 

What happened? Nothing! We simply restored the 
information using the MaynStream 2200HS. You see, 
every day without fail, we backed up those servers. To- 
day it paid off and it will tomorrow. The MaynStream 
2200HS Tape Backup System. That's not crazy, that's 
plain smart. 


THE MAYNSTREAM 2200HS 
TAPE BACKUP SYSTEM. 


HB Novell Approved Software Hi] XENIX compatible Hj 2.2 giga- 
bytes of data on one tape J Portable, allowing one unit to serve 
many systems [iJ Read-A fter- Write [i] Password Protection HJ 250 
Kbytes/sec Transfer Rate [J The Editor's Choice of PC Magazine, 
PC World, InfoWorld, and LAN Magazine. 


Call 1-800/821-8782 for a technical specification 
sheet. 





Electronics 


We're backing you one-hundred percent. 
460 E. Semoran Bivd., Casselberry, FL 32707 407/331-6402 


CIRCLE 495 ON READER SERVICE CARD 


Power User 


Unbold pairs, ignoring any such pairs 
you're using to affect text. Further, this 
marker technique works equally well with 
Shitt-F2 (backwards search) and Alt-F2 (re- 
place). If a second set of place markers is 
desired, the F8 (underline) key works iden- 
tically, 

Thomas Cloud 

Santa Monica, Califomia 


H The suggestions to which Cloud 
4 | refers involve various methods of 
setting place markers in a docu- 
ment. One especially handy use for such 
markers is in a macro that retrieves a file 
and brings you immediately to the place 
where you were editing when you quit. 
Such a macro, embodying Cloud’s sug- 
gestion, might be: 


<Ctri-Pi0> Beginmacrodefinition __ 


MARKERS Warker—Savs is its name 
<F6><Right> Insert [Bold] {bold] 
Debs: -'? $0) ae gee ee 


<F7>Y<CR>YN Savadoc. andclear screan 
<Ctri-Pi0>"" Endmacrodefinition 
After you save a document with the 
MARKERS macro it will have a [Bold] 
[bold] marker at the spot you were editing 
when you quit. MARKERS works in Ver- 
sion 4.2 or 5.0 and assumes that the docu- 
ment you’re editing already has a name; it 
will fail with an unnamed new document. 

Another simple macro, MARKERG, 
takes you to the in-file marker and deletes 
it on arrival: 


<Ctri-Fl0>” Beginmacrodefinition 


MARKERG Marker-Go ia its name 
<Alt-F2>N Search/repl. w/o 
atone Se oonfirm .-— 
<F6><F6><F2> Find [BOLD] (bold) 
marker 
<p2> Replace with nothing 
<Ctri-Fl0> 


End macro dafinition 


Actually, this macro cleans up all markers 
in the file and leaves the cursor at the last 
one. Again, the macro works for either 
Version 4.2 or 5.0.—Neil J. Rubenking 


TESTING FOR POWER FAILURES 
Power interruptions, to which our site is 
prone, can be devastating to dBASE files 
and indexes. 

Totest for successful completion of long 


processing runs—especially those that run 
unattended or overnight, I've developed a 
simple technique. | put the various com- 
mands needed to process the database in 
a program, and, before processing begins, | 
establish a .MEM file thus: 





Pinte edooe 
_iadone=.F. 
JSAVE ALL LIKE isdone TO ok, 


This is followed by the various program 
commands to process the file. After the pro- 
cessing commands, | add 


dadone=.T. 
“SAVE ALL LIKE i sdone TO ok 
QUIT 


Next morning, after entering dBASE, | can 
issue the commands 


‘RESTOREFROMOK = 
? isdone 


if isdone is “True,” | know the power didn't 
fail during the night. 

Herb Billings III 

Dallas, Texas 


PE In another part of his letter, Mr. 
Billings describes using the same 
BEG technique in a program in which 
corrupted indexes were causing problems. 
In that situation, the isdone memory 
variable is tested at the beginning of the 
program. If it shows that the process was 
terminated prematurely (for whatever rea- 
son), the indexes are automatically rebuilt 
as a safety precaution. 

Extending the technique, you could 
save the memory variable as a character 
string that holds DTOC(DATE() and/or 
TIME. In this way you could also track 
when the last successful update was com- 
pleted or how long it took.—Brad Stark 


SHARE YOUR POWER 

Tell fellow users your latest technical tips 
for hardware and software applications 
(other than spreadsheets, networks, lan- 
guages, or DOS) through Power User. 
We'll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on-disk. If you do, please include a 
printed copy. Mail contributions to Power 
User, PC Magazine, One Park Avenue, 
New York, NY 10016, or upload them to 
PC MagNet (to join, see the ‘‘By Modem’’ 
sidebar in the Utilities column). a 
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RETAILERS: 


DEAL YOURSELF IN 


GET A FULL HOUSE OF 
CUSTOMERS—STOCK 
THE ZIFF-DAVIS 
COMPUTER LINE 


Yau're playing a winning hand 
when you carry the Ziff-Davis 
line of computer magazines: PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, and 
MACUSER. 


Here’s yaur chance ta build traf- 
fic. Establish your stare as a full- 
service center. And best af all, 
baast sales af your inventary, 
while earning additianal prafits. 


Plus—we make it easy far yau ta 

jet the maximum prafit fram aur 
ine. Yau get guaranteed prafits 
af up ta 40% aff the caver price 
af each magazine. Free in-store 
sales aids. A tall-free HELP line. 
And much, much mare! 


So follow the leader ta big 
prafits! Ta stack the magazines 
that mave yaur stock, call 


1-800-435-5003 


Or write: Frank Manziana, 
Direct Sales Manager, Ziff-Davis 
Publishing, One Park Avenue, 
5th Flaar, New Yark, NY 10016. 





Now QuickPascal makes this 
software go even faster 


Even the quickest minds tend to brake 
suddenly when confronting new languages. 
Enter new Microsoft® 
» QuickPascal Compiler. 
The first Pascal that is 


not only powerful but easy, intui- 
tive and 100% headache-free. 
For example, our new 
hypertext QuickPascal Advisor 
ofters on-the-job training: by 
cutting and pasting sample code you can learn 
to program in Pascal from scratch. And if you 
do hit a snag, the Quick Advisor can straighten 
everything out right on the spot. 
To accelerate your thought processes 
even more, all of our Be as lessly 
integrated; no other Pascal offers you easier 


C 


Micra Qik Pascal 


inthe 
logo are recineved tradernarics tnd Dalla al ize Sse isa trademark of Microsoft: 












access to your editor, debugger and compiler. 
What's more, Guicktaseal is the first 
PC Pascal to offer Object Oriented Program- 
ming, or OOP With objects, you can easily 
assemble whole programs from modular build- 
ing blocks of code and data. And once you know 
OOP is a snap. Which means, you get 
maximum productivity with minimum effort. 
Naud, our Pascal is also fully source 
compatible with Turbo Pascal? 
So stop by your Microsoft dealer soon. 
You'll find our software is on the same 
wavelength as yours. 


Making it all make sense: 


US. call (800) 426-9400, repre tad “ee nem a gag" aa LD Sa gaa 


‘Turbo Pascal 1s a registered trademark of Borland Internanonal. 


edited by 
Tony Rizzo 


REPLACING A STRING 
Searching and replacing text in a string is 
easy if the original text is the same lengthas 
the replacement. But | needed a more intel- 
ligent routine that could substitute multiple 
occurrences of one string within another, 
regardless of their lengths. The program 
SUBST.BAS, shown in Figure 1, accepts a 
source string, the strings to search for and 
to replace with, as well as a starting position 
in the source string. 

Jim Weisenbach 

Seattle, Washington 


1] | | : Because this routine relies on 
| INSTR to do the actual searching, 
it is case sensitive. However, mod- 
ifying it to honor capitalization is easy by 
using the UCASES function in QuickBA- 
SIC 4.0 and Turbo Basic. Simply change 
the line x = INSTR(start, text$, old$) to 
x = INSTR(start, UCASES(text$), 
UCASES$(old$)). Also, you should speci- 
fy 1 as a starting offset if the entire source 
string is to be considered. —Ethan Winer 


BUILD WINDOWS IN C 

To support the development of programs 
that incorporate pop-up and pull-down win- 
dows in their user interfaces, | have devel- 
oped a small suite of routines in Turbo C 
that allow me to save the portion of video 
memory that will be overwritten by a win- 
dow and later close the window by restoring 
the video buffer. 

The functions PushWindow() and Pop- 
Window() work just like push and pop in- 
structions for a stack: you call PushWin- 
dow() as many times as needed to open a 
series of windows, then close them in re- 
verse order with successive calls to Pop- 
Window(). PushWindow() is passed four 
parameters that define the window's loca- 
tion and size. PopWindow/() requires no pa- 
rameters, since it simply restores the 
screen region whose coordinates are next 
in line on the stack. The function InitWin- 
dow() is called once at the beginning to Ini- 
tialize intemal variables. 

In thelr present state, these functions 


Languages 


@ REPLACING A STRING: A 
simple and intelligent 
search-and-replace 
technique for strings In 
BASIC. 


& BUILD WINDOWS IN C: 
Pop-up and pull-down 
windowing support for 
your C programs. 


@ TEXT DISPLAY IN 
GRAPHICS MODE: A 
clever way to display text 
at any location ona 
graphics screen in 
BASIC. 


& COMPUTING TIME 
VALUES: A program that 
calculates time values in 
BASIC. 





furnish bare-bones windowing support. 
Useful additions might include support for 
text screens with more than 80 columns, 
stack overflow and underflow protection, 
and logic to suppress snow on CGA video 
adapters. 

Jeffrey D. Miller 

Green Bay, Wisconsin 


SUBST.BAS COMPLETE LISTING 


SUB SUBST (old$, newS, Cext§, etart) 
gep © LEN(old$) 
bh = LEN(text§) 
Ip start <= n THI 
x © INSTR{etart, text$, olds) 
OO wEILe x > @ 
text$ © LEFTS(texts, x - 1) + news + 
RIONTS(texts, m + 1 -(x + gap)) 
ne LEN(text&} 
x 5 INBTR(X, text§, olds) 
Loop 
ewp IP 
mip sun 





Figure 1: A subprogram to replace all occur- 
rences of one string with another. 


be I took you up on your suggestion 
and reworked the code slightly, 
adding support for varying column 
widths and removing a reference to Turbo 
C’s MK_FP macro to make the code com- 
patible with both Turbo C and Microsoft 
C. Lalso added a few lines to include over- 
flow and underflow protection for the 
global array WinData, which serves as a 
LIFO stack for window parameters. 1 as- 
sume that when you talk about stack 
checking, you're referring to WinData and 
not to the CPU stack. Conventional stack 
checking is handled by the compiler. 

In my modified version of the code 
shown in Figure 2, PushWindow() and 
PopWindow( ) are integer functions whose 
return values indicate whether or not the 
call succeeded. Both will return 0 if there 
is no error. PushWindow() will return 1 if 
its execution would cause a stack overflow 
condition, and PopWindow() will return 1 
for stack underflow. Their use in the func- 
tion main() in the listing shows how these 
two functions should normally be used. In 
this case, the program simply terminates 
with an error message if the size of the 
WinData array (defined by the parameter 
MAX_WINDOWS) is about to be exceed- 
ed, 

In addition, PushWindow() returns an 
error code of 2 if the capacity of the storage 
array WinBuffer would be exceeded. The 
default buffer size of 10,000 words is 
enough to store the characters and attri- 
butes for five windows, each a full 25 lines 
by 80 columns in size. The number of 
screen regions that can be stored increases 
as window size decreases. The default val- 
ues of 10 for MAX_WINDOWS and 
10,000 for BUFFER_SIZE limit total stor- 
age capacity to 10 windows or 20,000 
bytes, whichever comes first. You can in- 
crease available storage space by adjusting 
these parameters to be proportionately 
higher. 

PushWindow() is called with four pa- 
rameters: the row and column address of 
the window’s top left comer, the window’s 
height in rows, and its width in columns, in 
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that order. Ail parameters are zero-based, 
so the address of the character cell in the 
upper-left-hand corner of the screen is 0, 
0. PushWindow() and PopWindow() as- 
sume that the current video page is page 
zero. 

The parameters that define a window 
are stored in a structure. An array of these 
structures, WinData, holds information on 
up to 10 windows. When PushWindow() 
is called to save the contents of a new re- 
gion, the window parameters passed to it 
are saved in the array element addressed by 
WinNum, a variable that keeps track of 
how many windows have been pushed 
onto the stack and doubles as an index into 
the array. PopWindow() retrieves the pa- 
rameters before restoring a region to its 
previous state, then decrements WinNum 
to indicate that there is one less window on 
the stack. 

A record of the current position of the 
write pointer within the save buffer is 
maintained in BufferPtr. When charac- 
ter/attribute pairs are transferred to the 
save buffer by PushWindow(), BufferPir 
serves as an index that is incremented after 
each word is written. PopWindow() re- 
verses the operation, starting at the current 
buffer location and reading backwards to 
restore the window. PushWindow() starts 
at a window’s upper-left-hand comer and 
works toward the lower right, PopWin- 
dow() proceeds in exactly the opposite di- 
rection, from lower right to upper left. 

Adding snow suppression for CGA vid- 
co adapters is more difficult than it might 
at first seem. The overhead involved in 
making a function call from a high-level 
language (and yes, in this context, C is a 
high-level language) is too great for a pro- 
gram to respond to the signal that a hori- 
zontal retrace has begun before the retrace 
period ends. The solution is to resort to as- 
sembly language—a method that presents 
some powerful alternatives but is beyond 
the scope of this discussion. 

These routines might best be used as 
part of a larger and more comprehensive li- 
brary of windowing functions that draw 
borders, fill windows with text, and more. 
—Jeff Prosise 


TEXT DISPLAY IN 
GRAPHICS MODE 
Even though text can be printed in graphics 
mode with the BASIC PRINT command, it 
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WINDOWS.C COMPLETE LISTING 


define MAX WINDOWS 16 
#define BUFFER_sIzB 100G2 


typedef unsigned char BYTE; 


struct windowpata{ 
BYTE Row; 
BYTE Col; 
BYTE Boight; 





BYTE Width; 
} WinData[MAX_WINDOWS]; 


int wintum = -1; /* Index into WinData array */ 
unsigned Screencola; /* Number of columns displsyed */ 
unsigned far *Videoseg; /* Pointer to video segment */ 
unsigned BufferPtr = 0; /* Buffer index */ 

unsigned WinBuffer(BUFFER_S1ZB}; /* Buffer for aaved acreen date */ 


main() /* Tllustreten the use of window functions */ 
InitWindow( }; 

if (PushWindow(s, 6, 8, oH { 

° 


printf("oOverflow error\n®}; 
exit{1); 





if (PushWindow(10, 15, 18, 58)) { 
printf ("overflow error\n"); 
exit(1}; 





if (PopWindow()) i 
printf (*Underflow error\n"); 
exit(1); 

5) 


df (PopWindow(}} { 
printf (*Underflow error\n-); 
exit(t): 
} 
} 


Tnitwindow(void} 


df (*qunaigned far *} 0x00400063 == 6x33B4) 
Videoseg = (unsigned far *) 0xBd600600; 





else 
Videoseg = (unsigned fer *) SxB6e0ee00; 
Screencols = *(unsigned far *) 6x0040004A; 


PushWindow(SYTE Row, BYTE Col, BYTE Height, BYTE width) 
t 

unaigned Offset; 

BYTE i, 43 


if (WinHum == 9) /* Check for overflow */ 
return(1)7 

if ({BufferPtr + Height * Width) > BUFFER_SIzB) 
return(2); = 


winData[++Wintum].Row = Row; /* Bave window parameters */ 
WinData(WinNum].Col = Col; 

wWinData[WinNum).Hsight = Beight; 

WindData[WinNum].Width = Width; 


Offset = (Row * BcreenCols) + Col; 
for (i=8; ixHeight; i++) 
for (j=0; j<width; j++) 
WinBufferjBufferPtr++] = *(Videoseg + Offaet + 
(i*scresncols) + 5); 


return(0); 


] 
PopWindow( void) 
t 


umaigned offset; 
int i, js 


if (WinNum == -1) /* Check for undeflow */ 
return(1); 


Offset = (WinData(WinNum].Row * ScreenCols) + WinData[WinNum].Col; 
for (i=wWinData[WinNum].Rerght-1; i>-1; i--} 
for (j=WinDete{Winwum].Width-1; j>-1; j--) 
*(VideoSsg + Offset + (i*screencols} + j) = 
Winbut fer {--BufferPtr); 


winkum--; 
return(6); 


} 


Figure 2: The WINDOWS.C listing shown above contains several routines that support the ability to 
create pop-up and pull-down windows. 


PC Magazine Jan. 31, 1989, awarded Northgate's 


286/12SM system its highly respected... 








EDITOR'S 
65 (0)(e 5 





MAGAZINE PC Magazine said: 


“Speed by design: its clear that Northgate 
Computer Systems values quality for the 
dollar with an emphasis on speed. The 


hardware and software components used 
in the Northgate 286/12 are chosen to give _ 


the most pep for the fewest dollars. _ 


While the 286/12 is 

not the least- ‘If you want a system 
expensive fully designed with 
configured systemin performance and 

this series, it simply expansion as top 
gives more of priorities, consider this 
everything’ system seriously.” 
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THE NORTHGATE PROMISE... 


Complete System Price 


$2,199 


Fully configured with 68 MB hard 
drive. 14” monitor, 1.2 MB and 
1.44 MB floppy drives, 
OmnikKey/102 keyboard 

AND MORE... 


That's the BEST reason Northgate's 
286/12SM complete system deserves 
Your Choice” as your next computer! 


N, plug it together. monitor puts 256 colors on the 
Turn it on. The already formatted screen. Simply magnificent. 


hard drive purrs. Up pops the C More quality: Wait until you 

prompt. Type DIR. Zip. Files fly by aeenen data entry with Northgate’s 

so fast you have to freeze the screen exclusive OmniKey. Crisp, positive 

to read them. entry. With the F keys on the LEFT 
Then you notice...68 megs or more WHERE poly BELONG! 

of RLL hard disk storage. No icant bi Key anywher 

partitions either. Northgate gives you bu 

MS-DOS 4.01 with this system. Most St ; yst 

others don't even include DOS. They Yes, you may pay a few dollars 

charge extra. Including Dell. more for this system. But you know 





Now...take it for a test drive. Load you're dealing in the Big Leagues 
your programs. Finished so fast? Run —_ with Northgate! So if you're going to 
]-2-3. Try a re-calc. You hardly get settle for less and buy at the lowest 
your finger off the Enter key before price, without concern for League 
it's done. You don’t know what fast is Leading Performance, call the 
'til you've ‘ve run this baby. ' other guys! 

No aap, old fashioned 12” — sy 
monitor. Here's a high quality 14” - t 
graphics monitor, or even better, a 
true 16-bit (not 8bit) VGA graphics 


Everyone loves our overnight replacement policy! Faster than third party 
service! If any field replaceable part in your system goes down and disables 
your computer, Northgate guarantees to ship the proper replacement part 
OVERNIGHT AT OUR FREIGHT EXPENSE. You get a brand new part—be it the 
largest and most expensive hard drive to the smallest part—and it's shipped to 
you BEFORE YOU RETURN THE OFFENDING PART! Check our competition. In 
most cases, they must get the part or the whole computer back before you 

get a replacement. 


« 
« 
. 
ry 
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ces and what makes 
Norttipate a better value. Many systems have 
IMB of RAM (including Dell, CompuAdd). 
BUT...only 640K is usable. The other 384K 
is “shadowed: 
That means the system ROM and video 
ROM occupy the other 384K you paid 
for. Without your being able to use it! No 
RAMDISK! No Disk Caching! No Spoolers. 
And you can’t use SmartDrive for Windows— 
want to see what S-LO-W is? Try it. 
Northgate performance is as good or 
better and gives you more for your money. 


Ihnne Naw lat Narthoata hao} 
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Northgate 286/12 

Northgate Computer Systems 

13895 Industrial Park Blvd. , #110 
Plymouth, MN 5544] 

(800) 548-1993 

(612) 553-0111 

List Price: With IMB RAM, 67MB hard 
disk, 1.2MB 5'4-inch or 144MB 3'4-inch 
floppy disk drive, monochrome card and 
monitor, DOS 3.3, $1,995; with VGA card 
and monitor, $2,599. 


in Short: Northgate bundles high- 
performance systems. The competitively 
priced 286/12 combines hardware and soft- 
ware components to get the most from the 
12-MHz AT-Levei architecture. 





Northgate's proprietary motherboard— 
DESIGNED AND MADE IN THE USA.— 
gives you a full IMB of usable RAM. So 
you can use 384K for your applications. And 
system performance is unaffected. Now 
compare prices! 

The 286/12SM board has serial and parallel 
ports built in. The board has two 8-bit and 
four 16-bit slots, A special memory board slot 
we call “Lightning Alley” runs at processor 
speed—12MHz—not 6 or 8 MHz as do others. 
That's as much as 100% faster! 

One megabyte of RAM can be installed 
on the motherboard. Memory cards enable 
a total of 16MB to be installed in the system. 
Two floppies, too, so you can use 1.2 and 
1.44MB diskettes, as well as 360’s and 720's 


TERMS: VISA, MC. COD, Credit Card. 
Pre-Payment (allow 2 weeks for per- 
sonal checks to clear). Wire Transfer and 
Purchase Orders for Rated Accounts. We 
also ship to APO and FPO. All shipments 
are FO.B. Minneapolis. MN. 





1 ere 


Processor— intel 80286/12 (not a iO). 
Cabinet—Full size desktop case: con- 
trol panel with system reset button, 
speed switch (8/i2MHz), hard drive in- 
use light, 200-watt power supply. 

Hard Drive—Microscience 68MB, 


28MS access time. 
| Controller— ié-bit, RLL, 1:1 interleave 
for 800,000 BPS data transfer. 


| Famed OmniKey/i02 keyboard—pick 
of the pros. 
Floppies—One 1.2MB 5% inch; one 
i.44MB 3% inch. 
Monitor—14” flatscreen, amber or 
white, 1000 line resolution capability. 
Video Adapter —Hercules compatible 
with parallel port. 
Software—Northgate MS-DOS 4.01 
with GWBasic, Kerabound covers; 
PCKwick hard drive caching: North- 
gate System and DOS on-line user's 
guide; Northgate Utilities. 


All systems are custom configured and 
manufactured at our production facility in 
Plymouth, Minnesota. Approximately 80 
percent of parts used in Northgate systems 
are made in the US.A. 

Hard drive is factory-formatted (we 
can do this legally because we are a DOS 
licensee) and system can be unpacked 
and ready for operations on site in about 
iO minutes. Full instructions (written and 
printed in English) are provided. 


SYSTEM OPTION NS: 


Display— i6-bit VGA Greyscale, Analog 

or Multisynch. 

Hard Drives—Up to 600MB, SCSi, ESDi. 
RLL (Northgate believes MFM drives are 
obsolete} 





“INANCING: 


Use the Northgate ‘ ‘Big N” revolving 
credit card instead of tying up Visa or MC 
credit. Millions in financing available, easy 
to qualify. 


OR...Lease a Northgate with up to 


13895 industrial Park Boulevard, Suite 110, Plymouth, Minnesota 5544; Prices and specifications subject (o change without —_—_‘five-year terms. Ideal when cash flow is 


From Foreign Countries call: Corporate Headquarters (612) 553-011! » FAX (612) 553-1695 nonce, Northgate reserves tne sieht © weet important. Phone for details. 

For corporate government and institutional sales in Texas. Loulsiana and Oklahoma, call (512) 343-7591 mance. Ail items subject to availability N and Omoiey ae trad 
Computer S: other produc hat ar 
Pe than at abla of their 


companies. 
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must start at normal character positions. In 
many cases, it would be useful to position 
the text at any arbitrary pixel location—for 
example, when centering a label! about an 
axis tick mark. One way to accomplish this 
is to use BASIC’s LINE statement with the 
optional Style argument that draws dashed 
lines. The short example program shown in 
Figure 3 derives the appropriate style by 
PEEKing at the character-shape table. This 
table is stored in ROM at segment 
&HFFAG, beginning at address &HOE (14 
decimal). 

William G. Hood 

Conway, Arizona 


3} £: We have published other programs 

; = i that draw text by PEEKing at the 
ROM character table, but all of 

them manipulated individual bits and were 
thus very slow. Mr. Hood’s use of an en- 
tire byte as a LINE style is quite clever and 
allows this routine to run relatively quick- 
ly. I modified the original submission 
slightly to also operate in EGA screen 9, 


TEXT.BAT COMPLETE LISTING 


DEFINT A-Z 
CLS 





aoa 
INPUT “Enter screen mode (1/2/9) “, Mode 
e 


SELECT CASE Mod 
CASE 1 


MaxColor = 3 
CASE 2 
MaxColor = 1 
CASE 9 
MaxColor = 15 
CASE ELSE 
END 
END SELECT 
SCREEN Mode 
DEF SEG = &HFFAG6 ‘ROM segment for character shape tables 
DO 
CLS 
INPUT “Enter something to print "; a$ 
IF A$ = °" THEN SCREEN 9: END 
x= ae 'x¥/Y location to start printing 
Y= 
co=1 ‘initial color 
FOR I = 1 TO LEN(AS) ‘step through the string 
Addr = 8 * ASC(MIDS(A$, I)) + 14 ‘address character shape table 
FOR J = § TO 7 ‘print the character 
oe (X + 7, ¥ + J)-(X, ¥ + J), CO, , PEEK(Addr + J) * 128 
x=X+196 ‘advance right ten pixels 
yYzey+3 *go down three pixels 
co=co+i ‘increment the color by one 
IF CO > MaxColor THEN CO = 1 ‘wrap if at the maximum for 
NEXT ‘this mode 
WHILE INKEY$ = "": WEND ‘give ‘em time to see it 
LOOP ‘prompt for another message 


Figure 3: This example shows how to display text at any arbitrary pixel position in the BASIC graphic 
screen modes. TEXT.BAT achieves the appropriate style by PEEKing at the character-shape table. 


SHOOT TO THRILL! 


~ Count Disk 
Computer Dart 
Gun Game 


Relieve stress and 
have hours of fun 


Please write to: 
PC Magazine, P.O. 
Box 54098, Boulder, 


Supports: IBM, & Compatibles, CGA, EGA, VGA and Hercules 


CO 80322. Include 
with your computer! “ 
INCLUDES: your mailing label 
| *6Son Dars (Suction Tyee) || ffoM a recent issue 
| *5.25"” Game Disk With: a 
Bullseye Darts of PC Magazine 
BasebalGame || for f ; 
Count Disk Target Or faster service. 
Boss Panie Screen” || Please allow up to 
the Count Disk ub | | 60 days for change 
1-800-344-1996 || of address to take 
place. 


*To order cail our toll-free order line or send $19.95 + $3.00 (S & H) Check or 
Money Order to Count Disk, 2601-38 South Military Trail, Suite 164, West Palm 
Beach, FL 33415. Florida residents add 6% sales tax. Dealer inquiries welcome 
at (407) 241-6050. 
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NEWTIME.BAS COMPLETE LISTING 


DEF FnNewTime$ (tl$, Op$, t2$) 


hourl = VAL(t1$) 
hour2 © VAL(t2$) 


*parsa hour valuas 


minl = VAL(MID$(tl$, 4)) 
min2 = VAL(MID$({t2$, 4)) 


*parea minute valuas 





secl = VAL(RIGHT$(t1$, 2)) "parse second valuaes 
sac2 = VAL(RIGRT$(t2§, 2)) 


*add times 
hourval © hourl + hour2 ‘add hours 


mipval = minl + min2 "add minutes 
sacval = sacl + sac2 *add saconde 


IF op$ = °+" THEN 


IF sacval > 59 THEN 
sacval = sacval - 68 
minval = minval + 1 

EwD IF 


*check to carry a minuta 


IF minval > 59 THEN 
minval = minval - 68 
hourval = hourval + 1 

END IF 


*chack to carry an hour 


BO WHILE hourval > 23 
hourval = hourval - 24 
LOOP 


*check to see if naxt day 


ELSEIF Op$§ = °-° THEN *eubtract times 


IF sec2 > secl THEN "look tp borrow a miputa 
eacl = eacl + 68 
minl © minl - 1 

END IF 

sacval = saci - sac2 ‘subtract saconds 

IF min2 > minl THEN 
mini = minl + 68 
hourl = hourl - 1 

END IF 

minval © minl - min2 


"look to borrow an hour 


IF hour2 > hourl THEN 
DO UNTIL hourl > hour2 
hourl = hourl + 24 
LOOF 
END IF 
hourval = hourl - hour2 


*look to borrow a day 


‘wasn’t "+° or °-* 

ELSE 
FPnNawTime$ = “Illagal operation® 
EXIT DEF 

EMD IF 


‘sat tha final rasult 

hour$ = MID$(STR$(hourval), 2) 
minuta§ = MID$(sTRS$(minval), 2) 
sac$ = MID$(STRS(eacval), 2) 


*pad any empty slots 
WHILE LEN(hour$) < 2 
hour$ = °@* + hour$ 
WEND 
WHILE LEN(minute$) < 2 


minuta$ = °g* + minuta$ 
WEND 


WHILE LEN(sac$) < 2 
sac$ = "8" + sacs 
WEND 


FnNewTimeS = hour$ + ":" + minuta$ + *:° + sec$ 

END DEF 

INPUT °First time : ", t1§ 

INPUT “Second timer °, t2§ 

INPUT “Operator {+/=): °, Op§$ 

IF LEN(t1$) <> # DR LEN(t2$) <> 6 DR {Op$ <> "+" AND Op§ <> "-") THEN 
PRINT “Invalid format:* 
END 

END IF 


PRIET Fntewrime$(ti$, Op$, t2$) 


Figure 4: The listing NEWTIME.BAS demonstrates how to calculate time values. 
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Do You 
baieve 
Software 
evo 
er 
Faster? 


The Editors Do! 

Bosed an autstonding perfor- 
mance impravement pravided by 
Multisoft’s praducts, PC Mogazine 
aworded an Editor's Choice in 

the February 14, 1989 issue. 


* Super PC-Kwik 


Speed is the only reason to use a 
disk cache, but speed isn't the only 
criterion to use in choosing one. 
The best cache program is the one 
that speeds up disk activity while 
occupying the least DOS memory 
and adapting to the special require- 
ments of your work and your 
computer. 

Super PC-Kwik is the fastest 
cache program available, and it's 
also the one with the most useful 
and sensible options. You can 
Squeeze it down to as little as 9K of 
RAM and still maintain a half- 
megabyte cache in expanded mem- 
ory. You can also benefit from its 
speed and intelligence if you keep 
the cache in conventional or 
extended memory. 

When you combine it with the 
RAMaisk, print spooler, and other 
programs in Multisoft’s PC-Kwik 
Power Pak, Super PC-Kwik makes 
better use of your memory than any 
other cache you can buy. 


Order Super PC-Kwik today and see 
what the Industry’s best cilsk cache 
can da for yau, ar get the most far 
your money with our5-in-1 Power Pak. 


SuperPC-Kwik $7995 
Power Pak $12995 


30-day money-back guarantaa 


Vd Muitisoft Corporation 


45100 SW Koll Pkwy, Suite L 
Beaverton, OR 97006 


800-283-KWIK 


503-644-5644 
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BULLDOG STANDS OUT 
AMONG THE COMPETITION 


PRINTERS DRIVE SOFTWARE 


EPSON Seagate 20 mb w/contr.ST225 .. 
LX 810 NEWS cccsvcsccscsseoeessneeersone $195 | Seagate 30 mb w/contr.ST238 .. 
FX 850 256 cps, 54 NLQ Seagate 40 mb for AT ST251-1..... 
Ee UE set eres 4a aoe Seuetie a) mb COC AT ST251 —. 
LQ SIO NEW arene 929 || 6 pate 80 rab STAONG cna 


LQ 850 330 CPS, 88 NL enn nnstssenssnreenne 519 

LQ 950 330 CPS, 88 NLQ ee eee 549 CMS 5-1/4" ext. 360K for PS/2 

LQ 1050 330 CPS, 88 NLQ oeocnsnenen ene Ree CMS 5-1/4" ext. 12 mb for PS/2 .......000 000 

LQ 2550 400 crs, 108 NLQ Pacifice Rim 5-1/4" ext. 360K for PS/2 ...179 

OKIDATA Pacific Rim 5-1/4" ext. 1.2 for PS/2 

eee 180 CPS, 30NLQ ae Toshiba 3-1/2" 720K int. 
SN Toshiba 3-1/2" 1.44 mb int. ... 

pete ML la em Toshiba 5-1/4" 360K int, sn 


Toshiba 5-1/4" 1.2 mb int. .... 
i Bemouli Box II 5-1/4" 20 mb int. met 
393 480 CPS, 120 NLQ eemrsimnnnenennecnemnemrin nen 99S 20 mb ext. w/card ...sccsesseses 3 Multimate Advantage II 
TOSHIBA dual 20 mb extemal w/card Peachtree Il Complete 
321 SL 216cPs.72NLQ Plus Hard Card 40 .....-ss00 
351 SX 3socrs.100NLQ Plus Hard Card 20 .. 
341 SL 216¢Ps, 72NLQ .... Priam 60 mb AT 
BUT EXPTCSS jecccessees coast cssessca sseeasssereescee Priam 43 mb AT... 


NEC Multisyne TA 

NEC Multisyne HID ... 
NEC Multisync Plus ...... 
NEC Multisyne XL 19" ..... 


IBM 
Mono 8503 ....eccsreecors Everex OO nibs 
Color Display 8512 = Archives 40 mb internal 
Color Display 8513 .... sees CMS 150 mb internal 


PRINCETON 
Maynstream 60 PS/2 w/card 
for model 50, 60 & 80 


Pacific Data 1 mg./2 mg... oo 
Pacific Data 25-N-1 ..ssssecsssscesceesesseenee 269 


AMDEK 410 .. Ventel 1200/2400 PIS ..n..s.0e. 0000.00. 239/359 


Sales Hot Line 1-800-438-6039 See a an 


BULLDOG 


COMPUTER PRODUCTS 


3241-E Washington Road ¢ Martinez, Georgia 30907 
Bee = For information, technical, shi Das or returns call: 
American Express (404) 860-7364 or (404) 860-6905 














Orchid Pro Designer w/256K . 
Orchid Pro Designer + w/512K 
Paradise Auto Switch 480 .. 













Compaq II Model IV .. re WUC gereesessts sascasassessasiaessssdeusscess 











Compag Port. 386 
Model 40/100 .............. 5579/6999 Color System add $150 w/20 mb 
Compaq 111 20mb/40mb add $259, w/30 mb add $279 
90 day warranty through Bulldog 











Compaq 386-S model 286 BULLDOG 16 MHZ 


1/20/40 22%... 2479/2849/3149 | 1 mb Ram, 1.2 floppy 
Compag 386-25 






AST Advantage w/128K .. # 
AST Advantage Premium WIS12K .. 

AST 6 Pack Plus w/384K .......0. 
AST 5251-11 Plus Enhanced 
AST RAmpage 286 ............000 
AST RAmpage 286-2 for Model 50/60 .. 
Everex Mini Magic w/o K 
Intel Above Board + w/512K ... 
Intel Above Board PS + w/S12K . 
Intel Inboard 386 w/adapter .. 
Intel Inboard 386 for PC w/1 mb . 
Intel Above Board 1] Plus for PS/2 w/o K .. 









































Compaq SLT w/40 -.. 
90 day warranty eee Bulldog 








AST Premium 286 Model 80, 10 mhz, 
0 wait state, 512K, DOS, keyboard, 1.2 
OPP, <sesoiesseccosecnes saastasentsaastiea $1395 










Model 30 286 w/20 mg.......... $1950 
Model 30 w/2 floppy ...............+ 1310 
Model 30 w/1 floppy & 20mg. .1725 
Model 50 - 30/60 ........00265 2499/2739 
Model 60 - 40/70 3295/3650 
Model 70 - 60 .. + 3899 
Model 80 - 40 .. 








AST Premium 386 Model 300 
20 mhz, 1.2 floppy, 1 mg. DOS, 
keyboard... $2875 





























Logical Connection 256K/512K 
Orchid Ramquest 16/32 w/o K 






















Model 80 - 70 ... 5199 
is 80 - 300 R895 NEC Multispeed EL Orchid Ramquest XT/AT w/o K .. 
90 day warranty through Bulldog NEC Multispeed HD... Orchid Tiny Turbo 286 
Toshiba 1000... Orchid Ramquest II Z w/o K. 
Toshiba 1200 Orchid Twin Turbo 












Toshiba 1200F .. 
Toshiba 3100E 
Toshiba 3200 
Toshiba 5100 
Toshiba 5200 40/ 














__ MICE & MISC 
Microsoft Mouse w/windows....... 
Microsoft Mouse w/PC paint brush 
cb Mousesystems Mouse .............. 
Zenith Super Sport 20 srs Logitech Mouse C7 Plus/Hi Res 
Zenith Super Sport 286 20 mi "3399 Logitech Scan Man . oil 


Prices Subject 1 Change For Orders Call: 1 -800-438-6039 


“ BULLDO 
[dik ————"COeEenPRCStCTS 





COMPUTER PRODUCTS es 
For information, technical, shipping or returns call: (404) 860-7364 Or (404) 860- 6905. 
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INTRODUCING THE NEW VOICE 
MAIL CARD. IT TURNS ANY PC 
INTO A POWERFUL VOICE 
MAIL SYSTEM 


Naw yau con turn ony PC inta a powerful 
voice mail system. Without interfering with 
your narmal camputing. 

It’s called Vaice Mail Card VM-328. And it’s the 
most saphisticated, affardable vaice moil 
system yau con buy. 


IT’S A FULL-FUNCTION VOICE MAIL 
SYSTEM 

The Vaice Mail Card gives yau 100 individual 
private voice mail boxes, each coded by a 
password. !t tokes messages, forwards 
messages to other phones, just like privote 
receptionist. And af caurse you con retrieve 
message remotoly from any tauch-tone phone. 


IT RECORDS DIGITALLY 

Like the mast expensive vaice moil systems. 
The Vaice Mail Card tecords right an your hard 
disk. You‘ll be amazed at the clarity of 
reproductian. 


IT WORKS IN THE BACKGROUND 

The Voice Mail Card works 100% in the 
backgraund. Sa yau’ll never knaw it’s there. 
Which means you con do your spreodsheets, 
graphics ond ward pracessing while it’s 
answering calls. Invisibly. 


IT REALLY IS AFFORDABLE 

A simple, elegont opplicotian should have a 
simple, elegant price tog. The Vaice Moil Card 
daes. Only $150.—. All yau need is an MS- 
DOS PC ond a hard disk. And a lat af incaming 
calls. (Product available March ‘89) 


pre) [Ie], SOIOA, 


ALSO OFFER OUR FLOPPY DISK DRIVES AS BELOW: 
5.25° 360 KB Drive for PCS/XTS ........ccecescnersereseeeseen ens 
5,257 122° MB' DrivectarcAls'..<..scsssssesceseesesseseayeecessseuls 





5.25” Drive for Apple IIl+/lle 

5.25” Drive for Apple lic/llgs..... 

5.25” Drive far PC Transporter 

5.25” External Drive for Toshiba lop tap 

4 = 720 KB Drive with 5%” mounting kit ..........ssccceeee $ 85 

° 1.44 MB Drive with 5%” maunting kit ...........c0000 $99 
Inside NY 1-800-553-6224 


MELON ame 


Shipping: UPS ground, add $6.00 per drive except $10.00 per drive for dual-drive 


® For more information, cali 
KINSON PRODUCT CORP. 


LUT 


system. 
Fed-express (next day air): add $9.00 per drive except $18.00 per drive for dual-drive system. 


NY Resident: Please add 8% sales tax. 
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and it would be equally simple to accom- 
modate any of the other BASIC graphics 
modes.—Ethan Winer 


COMPUTING TIME VALUES 
As part of a program | developed to com- 
pute tide charts, | needed to be able to cal- 
culate time values. The function shown in 
the listing NEWTIME.BAS (Figure 4) will 
add or subtract a starting time and a relative 
offset. It can start with 12:30:55 and add 
01:03:03, which results in the new time 
13:33:58. NewTime takes three paramet- 
ers—a base time in hh:mm:ss format, an 
operator that must be “+" or “—”, and the 
time to be added or subtracted. 

Dennis W. Friedel 

Millsboro, Delaware 


Ha i be In the original program, Mr. Frie- 
del had included extensive error- 


trapping to catch illegal time val- 
ues. Because of the limited space in the 
magazine, I had to remove many of those 
tests. Hawever, it would probably make 
more sense to check for valid times before 
calling this function. —Ethan Winer 


NEWTIME.BAS adds or 
subtracts a starting 
time and a relative 
offset. Check for 

valid times before 


Calling it. 


SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We'll pay you $50 or more 
for any tips we print, plus an extra $25 if 
you submit your letter on a disk. If you do, 
please include a printed copy. Mail contri- 
butions to Languages, PC Magazine, One 
Park Avenue, New York, NY 10016 or 
upload them to PC MagNet (to join, see 
the ““By Modem’’ sidebar in the Utilities 
column). 2 
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When investing in Accounting Software, 
its wise to seek a second opinion. 


Or two for that matter. Especially when 
they’re from two respected sources of 
product evaluation. 


“Comprehensive and well 
designed, Macola Accounting 
Software is at the top of 
its class.” 

— PC Magazine 


aig 


No matter the size, growth remains a 
common denominator among today’s 
companies, investing in Macola Software 
is the choice for companies that plan to 
grow ...but don’t want to outgrow their 
accounting software. Here's why: 


Flexible and Feature Rich. Macola's 
system is modular so you can add more 
capabilities as your needs grow. Choose 
from 17 integrated packages, including 
General Ledger, Accounts Receivable, 
Accounts Payable, Payroll, Assets/ 
Depreciation, Inventory Management, 
Customer Order Processing, Purchase 
Order and Bili of Material. Plus, there's 
a fully integrated manufacturing sys- 
tem, and a Report Writer for customizing 
reports. 


Micro Focus is a registered trademark of Micro Focus Corp 
Reprint from PC Magazine, © 1987, Ziff Communications Co, 
LAN Magazine is a publication of Telcom Library, Inc. 

Macola is a registered trademark of Macola, Inc. 
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“‘Macola...is well suited to 
many different businesses with 
varying levels of accounting 
complexity... offering a mix 
of features and flexibility not 
seen in most systems.” 
— PC Magazine 
aie ame ania 
Management Reporting For 
Informed Decisions, Managers need 
better information on their departments 
to improve efficiency. Unique reporting 
capabilities are built-in to Macola, with a 
host of customizing options to meet your 
specific requirements, 


“Macola’s technical support, 
documentation, and cus- 
tomization assistance meets 


the bigh standards set by ( 


the software.” 


— PC Magazine r 


r 
: miners te ill 


The Best Multi-User Compatibility. 
No other software can match Macola’s 

18 years of experience in mini and micro 
Local Area Network (LAN) environments. 


“Macola ts the best LAN-based 


accounting product.’ 
— LAN Magazine 


eee * 


Speed and Data Integrity. Macola is 
the only high-end accounting software 
written in Micro Focus COBOL. ..for 
maximum speed and data integrity. 
Source code is available. 


“The package is fast in 
both stand-alone and 


network versions.” 
— LAN Magazine / 
AOI cent, a 
The Bottom Line. Macola is a wise 
investment. All major accounting firms 
recommend the software. But PC Maga- 
zine said it best when they gave Macola 
their last Editor's Choice designation for 
accounting software. “Managers of grow- 
ing businesses... can be confident that 
their companies will not outgrow the 
software” 


If Macola sounds like the kind of account- 
ing software you want working for your 
company, call us today toll-free for more 
information and a personal demonstration. 


1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 


pM/a/cfo/i [sf 


S OF T WARE 
333 E. Center St. 

PO. Box 485 

Marion, Ohio 43301-0485 

614/382-5999 


Accounting Software 
You'll Never Outgrow. 


UDS 


can stand 
the heat in 
the V.32 kitchen 


The Canadian Standards Associ- 
ation literally put our modem to 
the torch. The UDS V.32 in this 
photo suffered considerabie cos- 
metic distress, but as bad as the 
unretouched damage iooks, the 
modem still handies data normai- 
ly. For more details on V.32s that 
can take anything you throw at 
them, contact: 


Universal Data Systems 
5000 Bradford Drive 
Huntsville, AL 35805 

Telephone 205/721-8000 

Telex 752602 UDS HTV 





Universal Data Systems 


® MOTOROLA INC. 


Created by Dayner/Hall, inc., Winter Park, Florids CIRCLE 367 ON READER SERVICE CARD 







by 
Frank J. Derfler, Jr. 


LAN CONNECTIONS 

We heve e Novell/Ethemnet LAN installetion 
in Chile that needs to be accessed by an- 
other site about 500 miles away. The stand- 
erd Novell solution for connecting remote 
sites requires that a PC with a modem be 
set up as e “remote bridge” on the LAN. 
This setup was tested with 1,200-bit-per- 
second modems and performance was un- 
acceptable—testing was aborted efter the 
application took an hour to boot. Because 
file transfer appeared to be the problem, we 
tried dialing in using Carbon Copy Pius et 
both ends, and performance was eccept- 
able. 

The sites in Chile each have a PAD 
(Packet Assembler Disassembler) con- 
nected by a 9,600-bps X.25 link, which are 
used to connect e VAX to terminals at the 
LAN site. It's possible to install an X.25 
geteway for the Novell LAN, but there is 
concem that performance will still be poor 
when transmitting entire files over the wire, 
even at 9,600 bps. 

Is there anything similar to Carbon Copy 
Plus that works over X.25? Is X.25 feasible 
or are modems really the best way to go? Is 
there a solution we are missing? 

Scott Feuless 

(via CompuServe) 


f i H i) For this situation X.25 buys you 
igh only improved data transmission. 
Praca You can get the same performance 
by using modems with the MNP error-cor- 
rection protocols. X.25 certainly won’t 
give you increased throughput. 

Performance at 9,600 bps will continue 
to be slow if you use the Novell remote- 
client-connection option. This means of 
connection is nice because it makes a re- 
mote PC a true part of the network. Fea- 
tures such as redirection and virtual drives 
are fully supported. Unfortunately, these 
features bring with them a great deal of 
overhead—such as heavily formatted low- 
level information—that must be transmit- 
ted across the channel. 

A remote-control program such as Car- 
bon Copy, Remote’, or PC Anywhere ties 


Connectivity 


Clinic 


F LAN CONNECTIONS: 

Alternatives for 

| connecting one LAN to 
another. 


oe ee ed 


@ OS/2 LAN SOFTWARE: 
Bringing quiet to 
chaos—sorting out LAN 
operating systems. 


@ CALL FRAMEWORK I! 
FROM A BATCH FILE: 
Custom batch files help 
you tailor a program's 
specifications. 


@ TOKEN-RING OPTIONS: 
There are many options in 
Token-Ring hubs. 


up a CPU at the LAN location but only 
screen changes and keystrokes are passed 
over the communications link. 

I suggest you look into using a device 
like a J&L Products Chatterbox as an asyn- 
chronous connection server for the LAN. 
Place several CPU cards in the Chatterbox, 
make each card a node on the LAN, hook 
each card to a modem, and let people run 
them by remote control. Use either the RS- 
232C channels provided by the X.25 PAD 
or regular voice-grade lines using 9,600- 
bps modems meeting the international 
V.32 standard. You will be pleased by 
both the throughput and the life-cycle cost. 


OS/2 LAN SOFTWARE 
Thenk you for the LAN articles that ap- 
peared in the June 14, 1988, issue. They 
helped cleer up some of my confusion 
about this complex topic. Since then | have 
read about several other aspects of future 
LAN products, and | hope you can help me 
understand them. 

IBM talks about its OS/2 LAN Server 
and Microsoft talks about its OS/2 LAN 
Maneger, which 3Com supports. Will DOS 





workstations be able to work with OS/2- 
based file servers or will the workstations 
also have to run OS/2? I've also heard e 
great deal about “distributed applications.” 
Will it be necessary to add enother leyer to 
these LAN operating systems for this? 

it seems obvious that OS/2 should pro- 
vide a better networking base than DOS for 
LANs, but | am in the dark as to how these 
things will fit together. 

William Newton 

Madrid, Spain 


TTL) Here are some of the points you 
need to understand in order to 
make sense of OS/2 LAN soft- 

ware. Microsoft and 3Com together devel- 
oped a product called OS/2 LAN Manager. 
OSi2 LAN Manager itself is a ‘‘core"’ 
product that LAN vendors purchase from 
Microsoft. Typically the vender adds addi- 
tional pieces (or features) to this core prod- 
uct, then relabels and markets it to the end 
user. There are currently more than 30 dif- 
ferent companies doing so. 

3Com and IBM are two of the compa- 
nies remarketing Microsoft’s OS/2 LAN 
Manager. 3Com calls its version 3+ Open 
LAN Manager and IBM calls its version 
OS/2 LAN Server. (It doesn’t help that 
IBM has a completely different and unre- 
lated product called LAN Manager.) Fea- 
tures that vendors add to the core OS/2 
LAN Manager product include drivers for 
various networking cards and utilities such 
as e-mail, as well as their own end-user 
screen interfaces. 

The question of distributed applications 
is complex, but to answer the question spe- 
cifically, you should not have to add any- 
thing to an OS/2 LAN Manager—based net- 
work to use distributed applications. 
Distributed applications such as electronic 
mail, database programs, and network 
gateways use features that are already built 
into the LAN Manager product. 

However, there are at least three com- 
munications methods that distributed ap- 
plications can use to communicate across a 
LAN. Not all versions of OS/2 LAN Man- 
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ager support all of the communications op- 
tions. 

NetBIOS will remain the most popular 
network communications service for a 
long time. Software developers know how 
to write applications using NetBIOS calls, 
it is widely available, and it works. Each 
version of OS/2 LAN Manager sold to the 
end user will support NetBIOS, which 
means it will remain the platform for dis- 
tributed applications in the near term and 
for a long time to come. 

Microsoft introduced a communica- 
tions service called Named Pipes in OS/2 
LAN Manager, but it isn’t in the present re- 
lease of IBM’s OS/2 LAN Server. Pro- 
grammers will find Named Pipes much 
easier to use than NetBIOS, but it will take 
some time for most programmers to aban- 
don the libraries of NetBIOS routines that 
they know how to use. 

IBM's alternative to Named Pipes is 
Advanced Program-to-Program Commu- 
nications (APPC). APPC takes up a huge 
amount of RAM and isn’t practical for PC- 


NetBIOS will be the 
most popular network 


communications 


service for a long 


time. Software de- 
velopers know how to 
write applications 
using it, and it’s 
readily available. 





to-PC applications, but some PC-to-main- 
frame programs use it. IBM makes the pic- 
ture even more confusing because it has 
introduced a program interface for OS/2 
LAN Server in the Extended Edition of the 
Presentation Manager that is not yet sup- 
ported in Microsoft’s generic products. 


Fortunately, Microsoft has announced that 
it will support this interface *‘soon.”* 

It is very crucial for the many DOS- 
based workstations in the business world 
to work with LAN Manager-based serv- 
ers. Most companies remarketing LAN 
Manager will therefore provide software 
for DOS workstations that will allow them 
to use NetBIOS and Named Pipes. 


CALL FRAMEWORK II 

FROM A BATCH FILE 

| manage a Novell LAN with 35 stations. 
One of the principal applications on the 
LAN is Framework Il. Since Framework’s 
LAN version is not yet available, we had dif- 
ficulty with the setup file. Framework uses a 
file called FWSETUP to establish the video 
and printer drivers and other default set- 
tings. At first we used a single setup file, but 
as different workstation configurations ap- 
peared on the LAN, we had problems. 

Our solution was to call Framework 
from a batch file that copied a unique 
FWSETUP file and the Framework overlay 
file to the default directory. From this point 
execution proceeds normally. Since 
Framework is not licensed for a LAN, you 
must have a copy for each station running 
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Digital Products is the leader in 
more than 300,000 ports installed in a 
wide range of Fortune 1000 businesses, 
Digital Products has the experience and 
leadership to solve your printer sharing 
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the program. We have 15 copies and use a 
batch counter to stop Framework from run- 
ning a 16th time. 

Jim Webster 

Vienna, Virginia 


ty This tip shows how you can use a 
batch file to tailor a program’s 
specifications. It requires a cus- 

tomized batch file for each workstation, but 

you only need to create or change the file if 
you reconfigure the video card, printer, or 
other features of the workstation. 


TOKEN-RING OPTIONS 

The April 26, 1988, issue of PC Magazine 
had a review of multistation access units 
(MAUs) in which you thought very highly of 
the Proteon ProNET-4 MAU ("Making Con- 
nections: Two Token-Ring Altematives”). 
We are planning a Token-Ring installation 
and would like to know if you still hold your 
high opinion of the Proteon MAU. 

William Phian 








J The Proteon MAU still offers the 
greatest number of operational fea- 
tures of any of the MAUs on the 
market. Because it uses AC power with a 
battery backup, relays do not need to be re- 
aligned each time it is moved, and the soft- 


The Proteon MAU has 
the greatest number 


of operational 


features. 





ware reporting system provides an excet- 
lent way to monitor and control traffic and 
stations on the ring. The Proteon MAU 
also comes with a relatively high price. 

If all the features of the Proteon MAU 
are not needed, you should consider 
Thomas-Conrad Corp.’s $985 TC4050 
MAU, which includes a number of useful 
features, like maintenance and trouble- 
shooting controls, and operational indica- 


tors. It costs less on a per-port basis than 
“‘dumb’’ MAUs from other companies. 

The TC4050 has 16 ports instead of the 
usual 8. Each has two bicolored LEDs 
showing the connection status of a port and 
data flow through the port. Other LEDs tell 
you if the ring is active. If the ring is bro- 
ken, disconnect stations by touching a but- 
ton to isotate a bad cable or card. 

Contact Thomas-Conrad at (800) 332- 
8683 for more information. 


NETWORK YOUR QUESTIONS 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
you letter on-disk. If you do, please in- 
clude a printed copy. We'll gladly answer 
your questions at no charge, but we cannot 
answer letters personally. Mail contribu- 
tions to Connectivity Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upfoad them to PC MagNet (to 
join, see the “‘By Modem””’ sidebar in the 
Utilities column). You may also contact 
Frank J. Derfler, Jr., via MCI Mail (use 
Derfler’s box named CONNECTIVITY 
CLINIC). a 


It takes a great performance for a disk to become 
a legend. Chuck Berry has what it takes. And so 
does PROCOMM PLUS. It gives you power and 
ease of use that surpasses communications solt- 
ware costing $250 or more. Yet PROCOMM PLUS 
costs just $89.00. Which simply means when 
you want communications software that gives you 
a greal performance, you can still be good to 
your wallet. 


LEGENDARY 
DISKS 


Ask your software dealer today about PROCOMM 
PLUS, now available in stand-alone and local 


area network versions. 
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DATASTORM TECHNOLOGIES INC 


PO. Box 4471 © Columbia, MO 65205 
314.474.8461 
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PC Magazines Direct Marketing 
i For PC Product 
Connection and Sauce : 
For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
during the past year. 


‘You buy direct because it’s con- 

venient, because you know 
exactly what you want and 
don’t need any 
hand-holding. 
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LAPTOPS 
==PLUS 


714-373-2006 


DICONIX 150 Parallel w/3’ cable .. 












. 249 





























FAX ¢ FAX e FAX 


COMPAQ SLT 286: 20MB/40MB .. 3899/4299 | QUADRAM JT Fax Boara «800 245 
JT Fex Board 9600 .......... . 525 
MITSUBISHI MP286L: 210/220 ... 1999/2499 | | JT Fex Portable 4800....... .. 345 
WORLD PORT 2496 
NEC MultiSpeed: EL IW/HD........ 1599/1999 oe aa pia ace +] 
. 1 witchal e. 9 
; Eros Shy EAptOH 298) Am saa 5499 | CANNON Fax 6/Fax 15........ 629/729 
a, oa ee ae ae Fax 20/Fax 25 .......... 969/1569 
FREE SOFTW ARE MURATA 1200/1600 ......... 569/719 
With prepaid (BY CHECK) orders ONLY. While Suppliee Lest. He eas RA ny 
PC KWIK P Pak with....... 1 UF-150/UF-155............... 949 
SORLANG aeckiaetan i pee PANASONIC KXF 100/120 .|.. 669/969 
per ALL ees RICOH RF 850/RF 900 ....... 729/629 
LOTUS Metro with.................. T3100E | SHARP FO.2% 

BORLAND Sprint with ................ T3200 | FO-300/330 .............. “9690/1069 
MICROSOFT Windows 386 with .. T5100/T5200 | SHARP UX-180/UX-350...... aes 

ee ee ee ae TOSHIBA 30100 ............. 
3300/3600/3700 . "4086/1166 1279 







TOSHIBA: COMPLETE LINE 
T1000: 512k, (1) 720k floppy, 6 4 ibs., battery 
With 768K Card: Can be set as RAM disk..... 879 
T1200F: 1M8 RAM, (2) 720k floppies, 10 ibs. ..... 1269 
T1200FB: Backlit model ................-. 1469 


T1200HB: 20MB, 9.5MHz, 720k floppy, Backlit CGA, 
Removable/Rechergeebie battery, 71 ibs. ....... 2249 


1) T1600: 20M, 12MHz_ 1.44 foppy, Sackit EGA screen, 

‘4 Removable/Rechargeable battery, 11.6 ibs. ..... . 3049 
T3100E: 20M, 12MHz, IBM Compat hatf siot 
T3200: 40MB, 12MHz, 2 IBM Compat sits 
T5100: 40MB, 80386/16MHz, 2MB RAM, EGA .... 
T5200: 40/100MB, 20MHz, VGA, 2 sits... . 5799/6799 






































ZENITH Supersport 2/20......... 1469/2249 
Supersport 286: 20MB/40MB ...... 2999/3399 
4 Turbosport 386/40 ...0000. 000000... 4899 


MONTHLY SPECIALS 


Prepaid by July 20, 1989 with CHECK ONLY 


AVATEX Fax - 110/220 Switchable 

CANNON Fax 8/Fax 15 

MITSUBISHI: Diamond Scan 1371 w/Tilt & Swivel and 
GENOA SuperEGA HiRes + (Version 4880-9) end 











80287-8/10 225/245 
80387-16/20/25 375/475/595 


* FREE SHIPMENT x 


& PREPAID orders only (by check} with UPS Ground to 48 contiguous sizies, Allow 2/3 weeks. 
for personal & company checks. Cashier check orders shipped immediately. 


§ PLEASE REFER TO AD# PC 791 
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BACKUP & DRIVES 
BACKUP for LAPTOPS: Uses DC 2000 
External 20MB/40MB ...... me 
DC 2000 Single/Box of 5 


FLOPPY 3.5" internal. 720K... .. 99 
44 MB OE Obie gas: 109 
ley #4 5.25" External 360K . 299 
IMB oe. Sorc ane 349 
PLUS HARD CARD for PC/XT/AT 
20/40 MB ................. . 499/629 


SEAGATE: Protested & formatted, 
w/controller, cables, manual & mounting kit 
20MB/30MB for PC/XT . 279/299 


PRINTERS 


DICONIX 150 Par w/3' cable... . 249 

NEC P2200 Parallel........... .. 349 
5200/5300... ........ 499/659 
Color Kit for 5200/5300 .......... 1 
Cut Sheet Feed 5200/5300 ... 169/199 

PANASONIC 1180/1191....... 175/225 
NEW 1124-24 pin.............6. 319 


TOSHIBA 301 Battery Powered 
Express Writer 311 


321SL/341SL 


Gem Graph Softwere.. 6.000 eee 625 | MONITORS with card purchase, use second price 
NEC: iatuitiSynci30.. <2 ccc cc cece eee ci eyiere 640 | MITSUBISHI Diamond Sean 1371 419/399 
EC: Paretiel Prin . Diamond Scan 1381 ........ 519/499 
ieee ee 330/480/640 | Diamond Scan Tilt & Swivel... 20 
NEC 2A Super VGA .......... 519/499 

pe I RA eR Oo Poo a ee 649/629 
QUADRAM JT FAX: Portable 4800... 330 SONY 1311CR-13" Trinitron Color Remote 
TV & RGB Monitor.............. 499 

RICOH Fax RF 850/RF 900 ......... 699/799 | Sony 1311 to IBM Cable... ._ 20 
TOSHIBA: 3¢7SL-24 Pin, Wide Carriage Printer .... 499 | SONY MultiScan 1302......... 649/629 
TOSHIBA: 11200H8/T1600........... 2230/3030 | SONY MultiScan 1303......... 539/519 
Sony 1302/2 to IBM Cable.... . . 20 

INTEL Sony 1302/3 to MAC II cable. . 30 


ZENITH ZCM-1490 Fiat Screen . 6297599 
Zenith Tilt & Swivel 20 


POLICY: Prices & availability subject to change, Adu 2% (Minimum 
$5) for OOD, MC/VISA, and 5% for Amex All sales final Not responsible 
for compalibdity. Refused stupments subject lo 20% charge (Men $50) 
# OOD # AMEX # MC # VISA & 




















SPECIAL 


TOSHIBA T1000 with PC KWIK 

Power Pak and.. .DICONIX 150 
Parallel w/3’ or 6’ cable and... 

DELUXE Carry Case. 

All for 









Toner cai 
CANNON PC-OREIPC? 9 . 999/1099 
SHARP Z30 ................. 499 
250/Z55/Z70 ........ 529/629/739 
MUST SPECIFY MODEL 
AC Adepter: 170/220 volts: 71200 ...... 99 
AC/Auto Adapter with Battery: 

Specify: 73100, 73200, T5100 ......... 349 
Auto Adapter: 71000/11004+ .......... 69 
Bettery Cherger: 71200 ............ 249 
Battery Pack: 71200................ 75 
Carry Cases: 71000/1100/1200 ....... 60 

Other Models .................. 99 
DELUXE Carry Case: w/shoulder strap, 

extra pockets for SW, manueis, portable 

printer, etc. model........... 149 
Leather Case by Toshiba: Specify for 

73100, 3200, 5100 or 5200.......... 275 
Expansion Chasis for Toshiba ...... 899 
Expansion Slot (1): WonUnder...... 275 

WonUnder Il: 2 siots............. 375 
Floppy 5.: = External: 

DOONIT IMB) ae nsshoe sie sos 0 299/349 
MEMORY E EXPANSION: 

T1000: 768K Card ............... 269 

T1200: IMB... eee 649 

T1600; 2MB)... oo. cece sees snes 1099 

TA100E: 2MB occ eee 1099 

13120: 1MB/2MB .......... 649/1099 

Le re 1399 

T5100 2MB.8e. 2k ee. 1099 
MODEMS: Specify Laptop Model 

Adeptemodem 2400............. 249 

Megahertz 1200/2400........ 169/229 

NEC 1200/2400............. 199/369 

Prometheus 2400............... 229 

Toshiba 1200/2400.......... 269/329 

World Port Pocket Modems: 

1200 without AC Adapter....... 139 
1200 with AC Adapter .... .. 169 
2400 without Carbon Copy ..... 239 
2400 Ext w/Carbon Copy+ .... 269 
Ext Modem Ceble for Toshiba ....... 25 
NETWORKING: Ethernet card for 

71200/1600/3100/5100 .......... 499 
SOFTWARE for LAPTOPS 
Battery Watch/Brooklyn Bridge .... 40/99 
Caplink ME Fr. sess s sas asciers s 99 
DISPLAY CARDS 
GENOA SuperEGA HiRes + (4880-9).... 179 

With Gem Graph software ....... 199 
PARADISE VGA Pius ............. 249 
Paradise VGA Plus 16 ............ 299 
Paradise VGA Professional......... 399 

| VIDEO-7 Vega VGA-Version B..... . 


















FastWrite VGA 
Vega V-RAM VGA 


FOREIGN ORDERS WELCOME 
‘Special handing $50 per order. Air ship add 10% (min. $70}. Some 
toms / Countries may be more. All credit card orders add 5% to total 
amount. No LC or COD orders 








6932 Westminster Avenue, Unit 194 « Westminster, California 92683 
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EPSON Means Business 





..Business to Business Can Deliver EPSON Printers Faster and More Cost Effectively. 


Only Business to Business Offers the Exclusive One Year Replacement Warranty... 





Lx-8B0 
Dot-Matrix Printer S892 6 gz 
ter 

° Full-featured, 80-column prin' 

¢ 180 cre eg sed eet ae ES TNS 

“Glecyye FO coms agg tO 

6 “Creat 

° ed eae ee warranty and 3 at Fesolution text 

7 draft 
ynnimy, beter Qu ay mode; 60 CPS 
Pe front contro} 

= 4 *Epsor ia rol panel 
$$ 4 A9 = warranty @ year limited 


FAAS 


EPSON’ PRINTER SPECS 


EPSON Width 
LX-800 STD. 
LQ-500 STD. 
FX-850 STD. 
FX-1050 WIDE 
LQ-850 STD. 
LQ-950 MEDIUM 
LQ-1050 WIDE 
LQ-2550 WIDE 


Price 
$149 
$269 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 


Speed 
180/30 NLQ 
180/60 LQ 
264/54 NLQ 
264/54 NLQ 
264/88 LQ 
264/88 LQ 
264/88 LO 
400/133 LQ 


Authorized Epson Customer Care Center 


KX-P1180 
hares, 


$81692 
ZY At 


Width 
MEDIUM 
MEDIUM 
MEDIUM 
WIDE 


Panasonic 
KX-P1180 
KX-P1191 
KX-P1124 
KX-P1524 


192/38 NLQ 
240/48 NLQ 
192/63 LQ 
240/80 LQ 











Business To BUSINESS” 


One Year Free Replacement 


Warranty 

We guarantee every product we sell to be free 
of defects as covered in the manufacturer’s 
warranty, or we will replace it with a brand 
new one FREE for one full year. You only 

pay shipping and insurance. 
























“The response to our new one year free replacement warranty has 
bean tremendous. For the first time a direct marketing company 
has addressed the major concern of direct buyers. 

“What do Ido when | have a probfem?” 

Now Business To Business has answered that question decisively. 
if a problem occurs with any product you purchase from us anytime 
during the first year and it's covered by the manufacturer's war- 
ranty, simply ship it back to us and we'll immediately ship you back 


a brand new one FREE." 
Jeffrey M. Kreps 
President 


Why We're The BEST Direct Marketer in the U.S. 


(1 Exclusive ONE YEAR Replacement Warranty 
(1 30 Day Return Privilege 
[4 No Extra Charge for Credit Card 

Same Day or Next Day Shipping 


No Charging Credit Card Until Product Ships 

Factory Authorized Service Center 

Highest % of Products in Stock 

Customer Always told Stock Status before Ordering 
{Knowledgeable Sales and Technical Staff 





BUSINESS To BUSINESS 


4110 W. Lake St., Minneapolis, Minnesota 55416 


800-852-2888 


Hours: 8-4 CST Mon-Fri 24 Hour Fax Hotline: 612-926-0731 


Formerly PC Pitstop 


CIRCLE 355 ON READER SERVICE CARD 















ePerformance 


| EXCEL Into The Future 


ePrice 











BASE MONO! CGA | EGA | VGA |xvGA 
T2OX3S0) G40X200 | 640X350 | 540X480; 800X800 
3739 [1.039 $1,079] $1248 
$809 | $1,109] $1,149] $1,314 
$1,329] $1,379] $1,544 


MODEL/DESCRIPTION 


PCIXT _ 1 / (1) 360K Floppy Dave 
640K 2/2) 360K Floppy Drives 
20 /22MB.60muts,.MFM,KC-20 





























BS Mhz 30/33MB.60mih.RLLKC-30 $1,379] $1,419] $1,584 
BR-10. |! / (1) 360K Floppy Dri $589 | $69 | $789 [$i,089}$1,129 $12) 
~ 640K ” 2./(2) 360K Floppy Drives $059 | $739 | $259 | $1,159] $1,199 $1,364) 

20 / 22MB 60mils,MFM.KC-20 $ae9 | $969 | $1,099) $1,389} $1,429 $1,594 
10 Mhz 50 /33Mf.60nts,RLL.KC-30 





$929 | $1,009] $1,129 
{s k i 
88-12 | / (1) 360K Floppy Driv $639 | $719 | $839 [51.139] $1,179] $1,344 

























640K 2/(2)360K Floppy Drives | $709 | $789 | $909 | $1,209] $1,249] $1,414 

12 Mig 20/2MB.tOmais.MEMKC-20 | $939 | $1,019) $1,139] $1,439] $1,479] 51.644 

: 30 / 33MB 60mits.RLL.KC-30 $979 | $1,059] $1,179] $1,479] $1.519| $1,694 
286-12 DT 2MB Floppy Dave | $939 





1o2dk 20! 22MB GOmilsMFM2-1.KC-20 | $1,179) $1,259} $1,379) $1,679] $1,719] $1,824 
| 20 / 22MB.38mils.MFM.2-1.STI25 | $1,219] $1,299] $1,415] $1,719) $1,759|$1,924 
12.5Mbz | 30 / 33MB,38mils.MFM.2-1,STI38 | $1,289] $1,369] $1.489) $1,789 
O-Wait 40 / 42MB,60rmils, MEM.2-1.MS3650 | $1,299| $1,379] $1,499] $1,799! $1,839] $2,004 
0 / 42MB_3%mils,RLL,1-1.MS8045_ | $1,379] $1,489| $1.579| $1,879] 51.919] $2,084 
0 / 42MB.26mils,1DE,1-1,MS8O51 | $1,379] $1459) $1,579] $1.879] $1,919] $2,084 
| 65 / 6SMB.40mils,RLL.1-1,MS3680_ | $1,379] $1,459) $1,579 
5 / 2SMB.28mils,SCSI.1-1,ST296N | $1,579] $1,689] $1,779) 


































$2,079) $2,119) $2,284 





























































| BASE SYSTEM Features _|PCXT| 88-10 | 88-12 | 286-12 | 296-16) 396-20 || 306-24 : [1207 coe 28rmils,RLL,|-1,ST4096| $t,809/ $1,889) $2,009] $2,309] $2,349] $2.514 
cPu 088-2) 8088-1 v20 | 80286 | 00286 80386 | s03s fl Z86-16 | 17D T2MB Boppy Drive ps 2591812881 $1.855| 31.159) $1.98 51 
(Mhz) 81677 10/477 12/477, 1288 168 208 24/8 1024K 2 Fag points 1.KC-20 | $3,499) $1,579) $1,699) $1,999} $2,039] $2,204 
Speed 20 /22MBb,38muils. MFM.2-1.ST125 | $1,549] $1,629] $1,749] $2,049) $2,080] $2,254 
BIOS ERSO ERSO ERSO AMI | AMI = AMI | AMI 16 Mhz | 30 /33MB.32emils, MFM.2-1.ST138 | $1,609] $1,689! $1,809] $2,109] 
Watt States 1 O11 O1 o1 ot on 1 O-Wait | 40 / 42MB.60mnils. MFM_2-1,MS3650 | $1,629] $1,709) $1,829) $2,129] $2, 
Standard Memory Config B40K 640K 640K IMB |) IMB IMB 1MB- 40 / 42MB,38mils,RLL.1-1.MS2045 | $1,699] $1,779) $1,899) $2,199) 
On Board Memory Expansion 4MB =8MB-sOBMB 8MB 40 / 42MB.26rmils,IDE,1-1.MS8O51 | $1,699] $1,779) $1,899] $2,199) 
Shadow RAM BIOS eek 304K 384K 165 /65MB 40mils.RLL.1-1.MS3650 | $1,699) $1.779) $1.899) $2.199) 
Copracessor Support 0087 8087 8087 | 80287 80287 80387 | 80387 #5 /1SMB,22imilsSCSI.|-1.ST296N | $1,899] $1979) $2,099 $2.399 
Expanion Stats BSbt BBbI SEbt 286-16 286-16 285-16 [2.8516 fl a a Sess 
Dual Hard Floppy Controver «wHD. wHD. wHD. Yes | Yes Yes | Yes [im 386-20 | |/¢1) 1.2MB Poppy Drive $1,773 cnea ies 
Device Bays(E-extemal,/int) 46 2621 2621 9621 3621 $624 |3£21 1029K | oe eae jae |gen hee aca arabe 
| ml “ : , in bate opstonal 20 Mhz | 40 /42MB.26mils.IDE.1-1.MS8051 | $2,209] $2,289] $2,409] $2,709 


O-Wait | 65 /65MB.40mi L.1-1,MS3650_ | $2,203) $2,289) $2,409! $2,709) $2,749 





















| | Game Ports 2 2 2 1 1 1 1 85 / $5MB.28mils,SCS1,1-1,ST296N | $2,409) $2,489! $2,609] $2,909) 
Bus Mouse Port 1 1 1 1 1 1 1 120 /120MB,28mils,RLE. 1-1 ST4096] $2,539] $2,619| $2,739] $3,039 
| Power Supply Size 150W 150W 150W 200W 200W 200W | 200W Perea | 1 /«1) 1.2MB Floppy Dr 2,199 $2,279] $2399] $2.699) 










|Kay Tronics USA Keyboard Yes Yes ~=Yes_~=«s*Yes-=«Ss«sYes’-~=S«s*Yes’-s«|s‘Yos 
EZ-DOS 4.0wiGEM,TopDOS Yes Yes Yes Yes Yes Yes Yes 
Battery Backup Clock Yes Yes Yes Yes Yes Yes Yes 
Norton $I Rating 4.0Version 1.8 at 49 14 183 228 26 

| | Landmark Speed (ae) ans 


20 / 22MB.38mils.MFM.2-1,ST125 | $2,489) $2,569) $2,689) $2,989) 
30 / 33MB.38mils. MFM2-1.ST138 | $2,549) $2,629) $2.749) 
40 / 42MB,38rmrls.RLL, 1-1. MSt045 Fe aed $2,719) $2,839 
65 / 6SMB,40nls.RLL,|-1.MS3650 | $2,639} $2,719) $2,239! 
BS / SSMB.28mils.SCSI.|-|.ST296N | $2,839} $2,919) 
122 / 120MB.2%mils.RLL ,}-1,ST4096) $2,969) $3,049) $3, 


2048K 








































EXCEL Systems can be configured any way 10 best sul! your needs. from tape drives fo SO0MB hard disks we can configure @t just nght for you Al Systems come with ONE FULL YEAR PARTS & LABOR WARRANTY 
* ADD $150 for Tower Case on systems above ° ADD $1000 for 640x400 GAS PLAZMA Portable * ADD $100 for 286-20{20AMiz)_ * MEMORY UPGRADES ADD $295 Per Mogabyte for 286-12,16.20 and $395 Per Meg for 385-20.24. 


Qe le) ire); DRIVES ( 
| ¥i2062 Monochrome GraphicPriner § 45) DRZ001 5.25" 360K Floppy Orva Black $ 66 | |X 
|¥i2004 Color Graphic CGA/Printer  $ 45 | | DR2003 5 25" 1 2MB Flooay Deve Tan $ #9 f | X12004 XT 2-port Floppy Contolier $1 



















NT200: fegabiy Second Netboar 
Runs Network OS,IBM.MS $120 


NT2020 CBIS NETWORK OS Software VI2006_ EGA Enhanced Graphics Card $150 # | DR2005 3 5* 720K Floppy Drive $79 | | XT2006 XT Mutt VO,SP.PP,GP.CLK § 48 
IBMNOVELL Comaptbie $108 JT | 12075 VGA Analog w/256x Card DR2006 35° 14MB Floppy Ome $99 | |XT2007 XTOAOKRAMcardOK = $35 
NT2030 EtherNet Board 10MB‘Sec ¥i2061. VGA RGBYAnalog 800x600, DR2023 3.5” Kyocera 20MB Hardoisk $215 | | XT2E47 XT Everex 2MB EMS 4.0, 0K § 78 
















NE1000,Novell Compatible $219 


DR2020 Kyocera 20MBPC/XT Kit $259 J | X12008 XT Battery Clock Card wish. $ 21 
NT2005 Network Terminator Peir $19 


Paradise Chipset Adapter 
DR2030 Kyocera 30MBPC/XT Kit $290 J | X12009 XT ClocW/RS-232 Senal Card $ 33 


| Vizo12 12"Flat Monochrome w/Tilt 


NT2006 Network Cabie 25teot $32 | Vi2018 14°Flat Monochrome w/Tit DR2042 Miniscnbe 3650 40ME G0ms $319 | | XT2010 XT/AT2-ponGAME CARD $ 14 
GALL FOR XT/AT WORKSTATION PRICES | ¥I2013 RGB Color,640x200 w/Tatt DR2060 SEGATE 4096 80MB 28ms $579 f acd lates eg : i 

2 | XT201 Power Sy 
| TED TF vnz020 14° VGA Analog 640x480 f_ Keyboards /O | AT2074 12.5Mhz AT motherboard OK $240 
$2001 EXCEL PC/XT $159 J | Vi2025 SLYNX intelisync, 600x1000 | AT2010 Key Tronic 101 Prot Keyboard$ 59 J) | AT2002 AT Hard Floppy Controier 2-1 $100 


| $$2002 EXCEL 88-10 $172 
$$2003 EXCEL 88-12 $189 
$$2005 EXCEL 286-12 $79 
$S2006 EXCEL 266-16 $559 
$S2007 EXCEL 286-20 
$$2008 EXCEL 386-20 


| 102003 Znix Sonal Mouse 2500p! «§ 39 || | AT2003 AT/XT 1.4 Floppy Controller § 38 
| 102008 Znx Senal $-Mouse 240d. $ 59 || | AT2004 AT UO Board PP,GP,3-AIS242 $ 99 
| 102011 Super Joystick Arcade Style § 20 AT2E13 AT Everex 3MB EMS 4.0,0K $109 
02001 1200 Baud Modem Internal $ 609 |AT2006 ATIXT 4-port serial, 2-pop $ 67 
| AT2045 AT/XT intemal 4-dnve Cid = -§-77 


AT2046 AT/XT Int 2-drive Ctrl wienst $ 69 


Vi2072 TRUE BLUE VGA Package 
640x480,,31,256 Colors 
VI2073_ MULTISYNC PACKAGE 
800x600, .31,256 Colors 
XT2005 Super Display VO Card, MGA, 
CGA, floppy, serial panter game $108 







$199 
$249 
$51 
$115 
$219 
| Vi2014 EGA Color 6401350 whit $350 
$369 
$489 
$549 
$679 


'C02012 2400 Baud Modem Internal $ 99 


02020 2400 Baud Pocket Modem = $169. 








/ORDER LINE 800-87EXCEL CIRCLE 508 ON READER SERVICE CARD 


EXCEL Computer Undergo a 46-Hour Burn-in FREE Crodt Card Ordenng (NO SURCHARGES) 

30 DAY SATISFACTION GUARANTEED, ‘Shipping - Add $3 per box, $15 per system. 

Afior 11 days of recopt a 15% restocking fee COD Orders - Add § 3 per box. 

Ai Products Carry One Year Manufacturer Warrartty. Purchase Orders Welcome uy 
VISA | 


[ ~ 
Proes sumect to change wthout notes Division Of WAA Inc 5020 NW 39th Street, Lincoln NE 68524 Dealers Welcome Mmesiticayy 


FAX (402) 470-3179 7 








Convenient Hours: M-F 8am-9pm,Sat,Sun 9am-5 Credit Dept. (402 ) 470-3446 





DISTRIBUWARE 


+ One year warranty Featuring Quality Acer ¢« Products + Nosurcharge for credit 


» Immediate defective ae 
replacement with - | ° Quantity discounts 
new product a available 







i Laser Printer 
$1395 LP-76 


Fully HP Series II" compatible Optional Second Paper Tray 
*512KBexpandableto4.5MB Extends paper capacity to 400 sheets 
© 25% faster output © Six (6) resident fonts w/23 symbol sets 




















Networking 








pe eral es. / 
2400 Internal $13 

‘: i : is cartndge of 
2400MNP4 Internal 8229 / yourchowwe with 


1200 External $99 purchase of laser printer 
2400 External $169 
2400 MNP4External $279 


All modems are Hayes* 
compatible and bundled with 
Biteom Software 


Aver font 


LP-76 Accessories 


OPC Magazine $159 

Cleaning kit $69 

Optional 2nd Paper Tray $419 

Toner Cartridges for Ricoh 1060 
Engines $20 

Font Cartridges 
(A.C\D,E,G.H)_ $99 

Font Cartridges (B,F,J,K,L.M, 
NPQGTUNY) $149 

Font Cartridges (R,2Z) $179 

Memory Board Expansion Cards 
(IMB) $349 

Memory Board Expansion 





ARCNET Board $139 
ETHERNET Board $199 
































YA 





Cards(2MB) $699 
‘ Memory Board Expansion 
Terminals Cards(4MB) $1349 Mouses 
6 foot parallel cables $10 
VT 320 «© Two Button $48 
BASED ON » 200 DPI Resolution 
LINK MC5 6710 Microsoft® Compatible 






ony 6720 PS/2° Compatible 


$349 


© 14” Plat Screen (Amber or Page White ) 
@ ASCIVANSI/PC Mode 

© DEC or PC Keyboard 

© Reduced Screen Flicker(78 Hz) 

2 Serial, 1 Parallel Port STD 






Video Adapters 


Mono Adapter MGC $79 
RGB AdapterMGC $79 
VGA Adapter 8211 $230 















12” Softwhite MM-211 $99 
14" Softwhite MM-14 $125, 
14" Amber ADM-14 $135 
M4” RGB Monitor $265 

14” VGA Mono 7004 $159 
M°VGAColor 7013 $419 


Miscellaneous 


Hand-Held 


Scanner $179 Call Toll Free 


Batteries 3V, 3.6V,4.5V $15 
LaserPlotter $99 


1-800-937-0220 
Call (408) 954-1100 for technical support. 
lours Monday: Friday 7:30am- 5:30pm BS.T, 


© 2.5" width 

© 400/3300/200 DP1 Resolution 

* Includes scanning software and 
interface 

Works with Ventura, PageMaker, 
Windows Paint, and WordPerfect 5.0 Shipping and handling fees are an extra change All products come with aune (1) year warranty. 

Defective merchandise will be replaced by us with new product during the warranty period. 


No surcharge for credit card orders. Quantity discounts avallable, Minimam order $50. 


We accept MasterCard, VISA, Cashiers Checks, Personal and Company Checks. Allow 10 days for persanal and company 
| cheeks Weclear Applicable sales Lax for Callfornia residents, Fourteen (14 }day money back guarantee. Return of defective 


LaserControl $99 





> + merchandise must have RMA nutnber All prices subject to change without notice 
We service, support and warranty — © 1999 DistrbuWare isa division of Acer Technologies Corporation. Hayes isa regtered trademark of Hayes Microcomputer Products Ine 


VISA | ips. ; : 
+ P Serer Il is a tradenvark of Hewhett Packard. PS/2 ls a registered trademark of International Business MachinesCorp Microsoft isa. 
everything we sell. resi strred imdemark of Microwoft Corp All other products and names are trnidemarks and reviered Lide marks of their reapective companies 


CIRCLE 327 ON READER SERVICE CARD 


Connect to GenTec 


YOUR NETWORK SPECIALISTS! 


GENTECH 


286-20 


Dear Friends, 

Since 1982, GenTech 
has provided our 
customers with the 
finest 8088, 286 and 
386 compatibles. We 
are also distributors of 
some of the finest name 
brand hardware and 
software products Give 
our knowledgeable 
representatives a Call 
We'll be glad to help. 


POWER & SPEED OF 386 
WITHOUT THE PRICE 


© 80286 Processor, 20Mhz Clock, 0/1 Wait state 
¢ 1MB RAM exp. to 2MB on Motherboard 

¢ EMS 4.0 Dr. 80287-10 Support, Phoenix Bios 
© Norton 23, Landmark 26.7 MHZ 

© 8 Expansion Siots 


con 
GENTECH | 


266-20 


Panasonic 1124 
24Pin $339 


Call for other printer specials 
EPSON, OKIDATA,NEC,HP 




















ENTECH OPTION NETWORK STARTER KIT .$975 
 80086-20 Processor, 20MHZ, OWait stale © MONOCHROME SYSTEM $139 
© 1MB RAM exp. to SMB on Motherboard, EGA COLOR SYSTEM $479 
py lg Caged le VGA COLOR SYSTEM $545 4 APCHET CAPOS, CABUNG & PASSIVE HUB. 
© Phoenix Bios, Bult in Hard Lup VGA MONO SYSTEM $319 
© Runs Novel, Xano/Univ, CAD, OS 2 30MB CDC Full Height $269 | ARCNETLANcard/MCA  .. .$109/349 pe el WARE a 
© Award Bios, One S2bit, Five 16ort 40MB ST250RP For XT W/Cont $309 | ETHERNET LANcard/MCA . $229/389 | Oe EET CABLE 0 
© Two 8bit siots 40MB ST-251-1 28ms $399 | ACTIVE HUB . 5 ARCNET CABLE $20 
7OMB MAXTOR 28mns $899 ARCNET PASSIVE HUB $39 : 
GENTECH 286-20................. $1199 cop MAXTOR SCSIHALF HT 28m $799.«|:«ARCNET ACTIVE HUBSPORT $349 | HARVEST ARCNET CARD $99 
© 80286 Processor, 20Mhz Clock, 0/1 Watt state 15568 MAXTOR ESDI Cont $1500 | ARCNETACTIVEHUB4PORTCARDS159 | HARVEST ETHERNET CARD $159 
© 1MB RAM exp to 2MB on neg h he SCANNERS/DIGITIZERS 
© EMS 4.0 Dr 80287-10 Support, Phoennx COMPUTERS 0 HP Scanjet Interface PC/AT, PS2, MAC $427 
© Norton 23, Landmark 26.7 MHZ AST RESEARCH 2woor sma LASER_PRINTERS HP ScanJet Pus sit 
NEWitl BMHZ W. SUMMAGRAPHICS Summasketch 
GENTECH 286-12................... $829 Premmum 286, Mod 70 512K RAM $1189 La atch yg ‘ $1799 SUMMAGAA MMi8t2 $649 
© 80286 Processor, 12/6Mh2 Clock, 0 Watt stale prem 386, Mod 300/300 $2659/2799 EWLETT PACKARD Editor's chowe KURTA IS/ONE 12X12 w/Cursor $399 
2512 RAM exp tm T68MB usr 100ns 255K DRAM ewL ETT PACKARD pect CALL LOGITECHSCANMAN $219 
© & slots upgradable to 1MB an Motherboard — 4p VECTRA ES/12Mod10 si719 ‘ eae $658 AS 
© Standard bis, builtin hard disk set up HP VECTRA RS/20C Mod 100e 4999 pees ae ag ee as. (ee he PLOTTE! 
leon exe Oe S79 OMS PS 810 $3620 Np 74a 7475A Pte $950/1349 
HP VECTRA LS Mod!24 $3050 gaa PS 820 $4899 4p 7570A Dratpr Ploter 2799 
New 286 Laptop 20MB HP 75504 Plotter 2799 
HP VECTRA LS Mod144 $3489 MATH CO-PROCESSORS 
Draftpro DXV/EXL Plotter $3699/4699 
266 Laptop 40MB (LOWEST PRICES!) 
COMPAQ NEW! NEW!! 60387-SX s32g9 MEMORY BOAROS 
NEWI! DESKPRD 286e from$1819 8087-3... $89 Intel Above Board Plus w/512K_.... $429 
SLT 286 MODEL 20 $3945 8087-2 $129 Intel Above Board Plus /0 w/512K $459 
SLT 286 MODEL 40 4395 0287-6 $142 AST RAMPAGE Pius 512K uses SIMMS$389 
DESKPRO 286 from$1700 0287-10 $239 Thesys Multituntion card for XT. $39 
DESKPRO 386S from$2379 8087-16 $379 expandable to 1 mb Lim memory 
DESKPRO 386/20e from$3750  80387-20 $429 senal, parallel, clock Board 
*Call for Other Models and Configurations 80387-25 $539 GAME PORT AT/XT.. $20 
owen service 
XT $12K 1 Dr ee 
ache oe y ’ 401-732-5556 
206 12Mnz 70MB 
2m 20h OMB 800-NET 0286 
286 20Mhz TOMB FAX NO. 
206 20Mnz 90MB Ce REE eeEEENEee 
306 2oMne TOME 401-732-5518 
(306 20Mnz 90MB — 
ae Sse ee eee et ee oe 
it de ive 1368 retur non. ive 
Espen oe aa Intemational inquiries Welcome 


217 Broadway, Suite 61S, NY, NY 10007 


CIRCLE 266 ON READER SERVICE CARD 





hosen #1 In Value 
y Corporate Buyers 


IBM XT’, the CompuAdd Turbo/10 is 

a popular choice for home users and 

small businesses. Its 8088 microprocessor, 
running at 10MHz, is fully IBM-compatible. 
And with eight expansion slots you can easily 
add enhancements such as FAX boards, 
memory cards and mouse devices. The Turbo/10 
comes equipped with a 5.25" 360KB diskette 
drive, keyboard, and a wide choice of options. 


A Best Buy. With twice the speed of an 


“Its fast performance, low price 
and superior keyboard make it 
a solid value” PC World (8/88) 





286/12 is chosen first by value-minded 
buyers for its solid performance and 
low price. In a comparison of five “Hot” 80286 
bargains by PC/Computing (2/89), CompuAdd’s 
speed came out on top. Little wonder. With a 
12MHz processor speed and 0 wait state archi- 
tecture, the 286/12 is 50% faster than the 
IBM AT, with a 13.7 rating on Norton's 
SI 4.0 test. 


Be Workhorses. The CompuAdd 











5 
© “The system combines high speed 
and a low price for a very good 

2 Info World (1/25/88) 


To Order 
90-Day Express Product Exchange In The US. 
Should you encounter a problem affecting the Call Toll-Free: 


service or operation of your CPU, monitor or key- 
board in the first 90 days, we will determine the 
cause, and if needed, ship a replacement part within 
48 hours via Federal Express’ at our expense. 


CompuAdd Turbo/10 


* 8088 procassor runni 
at switchable 10MHz 
or 4.77MHz speeds 

© 640K8 RAM 

¢ 5.25” 360KB halt-haight, oa, 
dual-sided disketta drive 

© Dual disketta drive controller 


board 
© Eight XT-compatible expansion 
| slots 


* 8087 math coprocessor support 
© Front panel display with 
keylock, reset button, turbo 
button, plus LED indicators 
© Choice of enhanced 101-key, 
| AT-styte, or 5151 keyboard 


$545 


Turbo System MGA EGA VGA 
No Hard Drive = $679.—- $1,029 $1,149 
30Ma $949 $1,299 $1,419 





CompuAdd 286/12 ©: 


© 80288 processor running at 
12MHz or ae switchable 











* Choice of 5.25” 1.2MB or 
35” 1.44MB diskette drive 

© Dual diskette/hard drive 
controller 





IGA EGA VGA 
$1,299 $1649 $1,769 
$1499 $1849 $1,969 


800-666-1872 


Customer Support: 800-999-9901 
International: 512-258-5575 


FAX: 512-250-5760 





When PC Week asked corporate buyers how 
satisfied they were with their 286/12MHz 
computers, CompuAdd was number one 
in value for the price. 


* 80286 processor running at 
20MHz or 8MHz switchable 
system speeds 

* 0 wait stete (four-way interleeve) 

* 1MB RAM expandable to 5MB 

© Choice of 5.25” 1.2MB or 35” 
1.44MB diskette drive 

© Dual diskette/hard dnve controller 

* Eight expansion slots 

* Two senal ports and a parallel 
port built-in 

© 80287 math coprocessor support 

* Enhanced 101-key keyboard 

© 204 on Norton's SI 40 test 
(225 rating with 2MB memory 
and four-way interleave) 


$1595 


206/20 System MGA EGA VGA 
40MB $2,155 $2505 $2625 
80Me $2345 $2695 $2815 


© 80386 processor running at 
20MHz or BMHz 

© 0 wart oo {32KB cache 
memory 

© 32-bit Pig sp speed abd board 
with 1M pands to 16MB 

° BS aeretl ion ROM shedowing 

5.25” 1.2MB or 35” 

144MB diskette drive 

© Dual diskette/hard dnve 
controller 

© Seven expension slots 

* Two serial ports and e parallel 
port built-in 

© 80387 and Weitek math 


cop: 
© Enhanced 101-key keyboard 
* 230 on Norton's SI 4.0 test 


$2195 


focal MGA EGA VGA 
$2,755 $3105 $3,225 


come $2,945 $3295 $3,415 


* 80386 processor running at 
16MHz or 8MHz, 6MHz or 
4.77MHz 

* 0 wait state (page-mode 
memory) 


* IMB RAM expandable to 4MB 

* Choice of 5.25" 1.2MB or 35” 
1.44MB diskette drive 

* Dual diskette/hard drive 
controller 

¢ Seven expansion siots 

* Two serial ports and a parallel 


* Choice of enhenced 101-key, 
AT-style, or 5151 keyboard 
* 176 on Norton's SI 4.0 test 


$1795 


386/16 System MGA EGA VGA 
$2,355 $2.705 $2825 





_ CompuAdd 386/25 


* 80386 processor running at 
25MHz or BMHz 

* 0 wait state (32KB cache 
memory) 

© 32-bit high speed RAM board 
with 1MB RAM expands to 16MB 

© System/option ROM shadowing 

© Choice of 5.25” 1.2MB or 35” 
1.44MB diskette drive 

© Duel diskette/hard drive 
controller 

* Seven expension slots 

© 80387 and Weitek math 
coprocessor support 

* Enhenced 101-key keyboard 

* 288 on Norton's SI 4.0 test 


$2895 


386/25 System MGA EGA VGA 
40me $3455 $3605 $3925 
some $2645 $3995 $4.15 





One-Year Limited Warranty 

If we can’t correct a hardware problem over the 
phone, you can ship your system to our Austin 
office and we'll fix it and pay the freight back to 


your location. 


n-Site Service. You'll get On-Site war- 

ranty protection free for a full year 

when you purchase any CompuAdd 
286/20 or 386 computer. Just call our toll- 
free customer support line at the first sign of 
a problem. If we can’t solve it on the phone, a 
field technician will be at your office the next 
business day. 


“CompuAdd is serious about selling to corpora- 

tions, and it’s got the demonstration, training, 

support, and service policies to prove it.” 
Personal Computing (2/89) 


Free INTEGRATOR™ Software 
All 286 and 386 systems come with the 
user-friendly INTEGRATOR software 
package, featuring program/ile managers, 
cardfile database, calendar, calculator, 
text editor, and PC-FullBak™, 





ce . packed 
with features— 
at prices 

that won't 










empty your 
savings 
account.” 


Ryo RPORAT ION 


12303 Technology Blvd. 


Austin, Texas 78727 
















Monographics 


Flat screen monitor with 
| 12” screen and tit/swivel..$95 


CGA 


IBM -compatible color 
monitor with 13” 
diegonel screen... ... 


EGA 


IBM-compatible 13” 


EGA monitor . $349 


Instant Computing Without the Guesswork. 


We've matched up two of our most popular com- 
puters with all the software and accessories you'll 
need to start Ene today. Complete with a 
dot-matrix printer! 


STARTE 
Oe ie: 





| VGA 





Career Starter Kit” 


| A workhorse system based on the trusty Turbo/10, 
a PC World “Best Buy.” Perfect for students or 
home users. 


Kit includes: 

CompuAdd Turbo/10 computer running at 10MHz 
and 4.77MHz; 640KB RAM; 5.25” 360KB diskette 
drive; diskette dnve controller; eight expansion slots; 
math coprocessor support; and choice of AT-style. 
5151, or enhanced 101-key keyboard. 


Monochrome monographics monitor or upgrade to 
EGA or VGA color video 


Star Micronics NX-1000™ printer with multiple type 
| Styles, 120cps draft end 30cps near letter quality. 


Hard Drive upgrade increases your system capacity 
with an optional 30MB hard drive. See the chart below. 


Accessories and software including paper, printer 
cable, ten diskettes and Zen software package 
with ZenWord™, ZenCalc™, end ZenLink™. Plus 
CompuAdd MS-DOS’ and GW BASIC’. PC-FullBak™ 
software with optionel hard drive. 


$879 




















Professional Starter Kit 


Our best selling kit. The CompuAdd 286/12 is a 


| popular entry-level computer for the business environ- 


ment due to its low price and 286 performance. 
InfoWorld said of the 286/12, ‘The systern combines 
high speed end e low price for a very good value.” 
Kit includes: 

CompuAdd 286/12 computer running at 12MHz and 


| 6MHz; 512KB RAM expendable to 1MB; 5.25" 1.2MB 


diskette dnve; 30MB hard drive (or upgrade, see chart); 
eight expansion slots, math coprocessor support; and 
choice of AT-style, 5151, or enhanced 101-key keyboard. 


| Monochrome monographics monitor or upgrade to 


EGA or VGA color video. 


| Epson’ LX-800 printer with tractor/riction paper feed, 


printing 180cps draft and 30cps near letter quality. 


| Accessories and software including paper, printer 


cable, ten diskettes and CompuAdd INTEGRATOR™ 
with program/file manager, cardfile database, calendar, 
calculator, text editor, and PC-FullBak software, plus 
CompuAdd MS-DOS and GW-BASIC. 


$1495 





monitor 640x480. 











Amdek 432W monochrome 
monitor with flat screen 
and tilt/swivel $220 
Color VGA 13” anatog 
monitor....... $415 
Zenith 14” Color VGA 

$649 










. Combos 


Monographics Combo 
Monographics 12" flat screen 
Monitor with tilt/swivel, 

plus monographics card.. $139 
CGA Combo 

CGA 13” IBM-compatible 
monitor with 640x240 
resolution, plus CGA 
graphics card . ae 


EGA Combo 

EGA 13” IBM-compatible 
monitor with 640x350 
resolution, plus EGA 
graphics cerd 


VGA Combo 

VGA 13” analog monitor 
with 16 out of 256K colors, 
plus VGA graphics card.. 
Super VGA Combo 
Mitsubishi Diamond Scen 























$279 


$489 


$615 





Hard Drivea Monographics EGA VGA Hard Drives Monographica EGA VGA monitor with resolution of 
No Hard Drive $879 $1,229 $1,349 30MB $1,495 $1845 $1,965 j aati ote dot ort of 
plus a Compu. 
30MB $1,129 $1,479 $1599 [ai $1,595 $1,945 $2,065 16-Bit VGA card” $745 
RETAIL OUTLETS One-Year FREE Technical Support 


















Enjoy CompuAdd prices 

in a hands-on atmosphere. 
More stores opening soon! 
Austin * Dallas * San Antonio ° Fort 
Worth * Phoenix * El Paso « St Lous * 
Denver * Kansas City* Atlanta * Chicago * 
Miami * Baltimore * Boston » Newark ° 
Detroit * New York « Philsdelpnia » 
Orlando * West Paim Beach ° Fairfield « 
Minneapolis * Toronto * Houston * Edison 


Call 800-999-9901 any weekday from 8 a.m. to 

7 p.m. CST, and our technical support representa- 
tives will be happy to talk you through any hardware 
or software difficulty. If we cannot resolve a hard- 
ware problem over the phone, you may ship your 
system to our Austin service center and we will fix 

it free and pay the return freight. 


Als and Compatibles 
Seagate’ 

20MB (65ms) 

40MB (28ms) . . 


80MB (28ms) fuil-height. 


. $629 


MiniScribe’ 


43MB (25ms) 
TIMB (28ms) 


with every 
hard drive 
purchased. 


sete 


PCFULLBAK™ 
backup software 
a $5995 value 


FlashCards 


installation. 


FiashCard 20™ (20MB, 6Oms).. . 
FlashCard 30™ (30MB, 65ms) 
FlashCard 40™ (49MB, 40ms) 


your persone! computer 
into a oa ra machine with one of 
these economical FAX emulator 
cards, All are 4800 Baud and 
Group Ill compatible. 


JT Internal FAX board 
provides on-board speaker 

with volume contro! and 

dual phone connectors.. $310 


JT Portable FAX board 
includes on-board speaker, 
LED display panel, dual 

phone connectors, and 
Carrying cese_ .. . $390 


30-Days To Make Up 
Your Mind 

Every hardware product and 
office accessory we sell will give 
complete satisfaction or you may 
return it within 30 days of pur- 
chase for a refund of the unit 
Price. Please call for an authoriza- 
tion number so we may process 
your refund more quickly. 





XTs and Compatibies 
Seagate 

20MB (65ms) . . . 

30MB (65ms)... . 


by MinlScribe 
. 20MB (65ms) 
40MB (6ims) ..... p 


$449 


$569 
360KB 5.25" diskette 


drive for the XT (black) . . 
360KB 5.25” diskette 
drive for the AT (gray) . . 
360KB 5.25” Teac’ 

drive for the XT (black). . 
360KB 5.25” Teac 

drive for the XT (gray). . 
720KB 35” diskette 
drive for the XT (bleck) . . 
720KB 35” diskette 
drive for the AT (gray) . . 


$89 
$99 


$279 $109 


$299 
$109 
$89 


$89 


.. $279 
$379 


Fast, high capacity MiniScribe 
hard drive mounted on a bracket 
with controller for trouble-free 


1.44MB 35” diskette 
pea? drive (gray) 
(Rag. $109)...$89 
1.2MB 5.25” diskette drive 
for the AT (gray). ... .. $95 


1.2MB 5.25” Teec drive 
for ttie AT (gray) $119 


$299 
$329 
$399 


in sets of 9 with a one year 
warranty, 

256KB SIMM 
pie oe 
256KB 

Foals (ors). 
256KB S' 

mat i a at oa 


1200 Baud 

1200 baud (intemal)... . 
1200 baud (extemal)... $89 
Everex Evercom™ 

1200 baud (internal) $89 
Hayes Smartmodem™ 12008 
1200 baud (intemal)... $299 
Hayes Smartmodem 1200 
1200 baud (externel). .. $299 


2400 Baud 

2400 baud (internel). . . 
2400 baud (external) . 
Everex Evercom 

2400 baud (internal).. $149 
Hayes Smartmodem '2400B 
2400 baud (internal)... $409 
Hayes Smartmodem 2400 
2400 baud (external)... $449 


To Order In The US. 
Call Toll-Free: 


800-666-1872 


Customer Service’ 800-999-9901 
International $12-258-5575 FAX. 512-250-5760 


$69 


. CALL 
.CALL 


1MB SiIMM 

modules (100ns)..... 
Call for our latest low prices. 
$119 

$129 


e 
Chips 
64KB Chip Set (120ns) . . 
256KB Chip Set (60ns) . . 
256KB Chip Set (100ns).. 
256KB Chip Set (120ns).. 
256KB Chip Set (150ns).. 





Epson FX-1050 

132 columns, 264cps 
draft, 54cps NLQ 
Epson LQ-510 

80 columns, 225cps 
draft, 7Scps LQ.... . 
Epson LQ-950 

80 columns, 330cps 
draft, 111cps LQ... 
Epson LQ-1050 

132 columns 264cps 
draft, 88cps LQ.... 
Panasonic 1180 

80 columns, 192cps 
draft, 38cps NLQ .. 
Panasonic 1191 

132 columns 240cps 
draft, 48cps NLQ 
Panasonic 1524 

132 columns 240cps 
draft, 8Ocps NLQ... 
Panasonic 1595 

132 columns, 240cps 
draft, Sicps NLQ 
Okidata 321 

132 columns, 300cps 
draft, 63cps NLQ 
Okidata 390 

80 columns 270cps 
draft, S0cps LQ 





Math 
Coprocessors 


cop! 
8087-2 8MHz 


80287-8 BMHz 
coprocessor . 
80287-10 10MHz 


80387-16 16MHz 


coprocessor 

80387-20 20MHz 
coprocessor. .. 
80387-25 25MHz 
coprocessor... 





Compufidd 


CORPORATION 


12303 Technology Bivd. Austin, Texas 78727 








Bus Mouse 

mechanicai 

mouse with 

bus interlace. ¢ eS 
$119 


CompuAdd Serial Mouse 
features Dr. HALO™ III, 
pad, and pocket . 
Logitech’ Serial and 
PS/2 Mouse programmable 
with 3 buttons . $1 
Logitech Bua Mouse 
with bus interface... .. 
Geniua Digitizer Tablet 
provides resolutions up to 1000 
lines per inch on a 12” x 12” 
work area. inciudes 

Or. HALO Ill software... .. $309 
Mach Ill Joystick 

CompuAdd Joystick 

(Reg. $19.95) Now Only..$14.95 


as 


$55 


.. $70 


VO Cards 
AT I/O senai port 

and parallel port. . 

XT I/O serial port, parailei 
port, game port, and 
ciock/calendar ... . 


$49 

























$55 


Video Cards 

Monographics card up to 
720x348 resoiution . . 

Hercules Monochrome 
Graphica Card Piua up to 
720x348 resolution... .. $179 
Hercutes™ Color Graphice 

card for AT on a half-size 

card . 
CompuAdd EGA-480 iBM/ 
EGA-compatible card with 

256KB dispiay memory ... $179 
CompuAdd 16-Bit VGA card 
800x000 resolution, 16/258". 
colors, supports 15M VGA, 
CGA, and Hercules 
Monochrome graphics. . . 
| Video-7' Vega VGA card 
640x480 and 800x600 
resolutions with 16/256K 
color capability.......... $279 


.$260 





a 


Pointing Devices 





800-456-3116 
Outside United States: 512-258-5575 


5.25” diskettes, with lock 
(Reg. $8, 


$7.95 


id 80 
35" disks, with lock .$9.95 
Portable carrying-case 
holds 120 B26" 
diskettes $24.95 
‘Genuine Brown Leather 
Portfolio carries ten 35” 
disks in antrstatic pockets .$19 


rd drawer for storage 
under CPU or monitor 
(Reg. $35.95) 
Undercarriage drawer 
attaches under desktop 
or shelf 


























Accelerator Cards 


ChargeCard 266™ makes 
your XT run 66 times 


Orchid Ti 
for the oma an AT...$279 


Multifunction Cards 

AT Multifunction card 

with OKB, up to 1.5MB 

RAM expansion, serial, 

paraliei and game ports, 

for Als and compatibles 

(Reg. $99).......... $85.99 
XT Multifunction card 

with 384KB RAM, parallel port, 
seriai port, clock/calendar, 

and game port for PCs 

or compatibies 


Memory Cards 
MEM-576 with OKB .... 
EMS XT with OKB.... 
EMS AT with OKB...... 
Intet Above™ Boerd Plus 
with 512KB ...... . $419 










Ineratonat 512-258-5575 











Surge 
Suppressors 












FlashCards 
FlashCard-20™—20MB drive 
and controller card mounted 


FlashCard-30™—30MB drive 
and controller card mounted 


Diskette Drives 


360KB drive for Tandy 
JOOQIA/SX/TX 

360KB drive for Tandy 
3000HL 


RS-232 (M-F) surge suppressor 
for serial ports $4.95 
6-outlet basic surge suppressor 
with circuit breaker . $7.35 
6-outtet full surge suppressor 
with surge indicator iignt $9.95 


4-outtet suppressor with light 
and EM/-AFi filtration $13.95 





“Switch Boxes 


























Hard Drives 

20MB hatf-helght drive 
for 1000/A (65ms) 
20MB halt-helght drive 
for SX/TX (65ms) 

20MB hatf-helght drive 
for 3000HL (65ms) ... 
40MB half-helght drive 
for 1000/A (61ms) 
40MB hatf-height drive 
for SX/TX {61ms) 

44MB hatf-helght drive 


for 3000HL (25ms) $639 





Parallel Printer Cables 


6’ cable 
(OB25M to C36M) $9.95 
10’ cable 

$11.95 


(DB25M to C36M) 


Full Pin Cables 
6’ cable 

(OB25M to DB25F) 
6' cable 

(OB25M to OB25M). . 


$9.95 
$10.95 


Software 





= 


(Numbers in parentheses indicate 
computers to peripherals.) 
Manuai 

25-pin (serial or ii 

X (2/2) ....... : ib 
ABCD (4/1)........0.0... $33 


36-pin (Centronics) 


Paraliel (8/1)... ........ 


To Order In The US. 
Call Toll-Free: 


Over 500 titles in stock! 
Financiai 
Dac-Easy™ Accounting... .$59 
Managing Your Money. . $1 


Spreadsheets 
Microsoft Excei 


Utilities 


Copy II" 

FASTBACK Plus ... 

Norton Commander . 

Norton Utilities™ Advanced. $79 
PC Tools’ Deiuxe .$38 
Word Processors 
Gram-mat-ik ill" 

MultiMate Advantage II™. .$274 
PFE: Professional Write. . $125 
WordPerfect’ (Version 5.0) 


WordPerfect (35") 
WordStar (Version 5.5) . 


229 
.$199 





800-666-1872 


Customer Service 800-999-9901 


Fax 512-250-5760 


CompuFidd 


CORPORATION 


CIRCLE 294 ON READER SERVICE CARD 
12303 Technology Blvd. Austin, Texas 78727 
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As = x) 5" Disk Available 
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CIRCLE 300 ON READER SERVICE CARD c . 


THE ONE TO bye 


386-25 SYSTEM 


°4950 © 


NATIONWIDE 
WARRANTY OORP 


386/20 SYSTEM/1M 


HARD DRIVES 


$1695 


286 Sx/18SYSTEM/SI2K $4098 4 


atts 


pce : 


an. 


DIMENSION 


5751 Rickenbacker Road 
Los Angeles, CA 90040 


286/16 SYSTEM/S12K $895 
286/12 SYSTEM/S12K $795 


Me PC oimension 1.(213)888-94 00 - 


FAX: (213) 888-6687 
PC Dimension ia a subsidiary of ALTEC Technology Corp. 


CIRCLE 270 ON READER SERVICE CARD 


HEADSTART’ 


NH ETTORE (formerly Vendex) 


A Division af Nerth American Philips Corporation 


From the largest full service reselter of Headstart computers in 
New England. Selling, supporting, and servicing Headstart 
computers since 1987. 


HEADSTART Ill 


$2000 OF FREE SOFTWARE 
DOS 3.3, GW Basic, 

Headstart Advanced Environment, 
Pop-Up programs, Floppy driver, 
Framework ll, 

Perspective 3-D Graphics 

ATI & Computer Ease Tutorial 


80286-12/8 Mhz 

5.25° drive 360K/1.2 MB 

3.5° drive 720K/1.44 MB 

1MB Rem, expandable to 3 MB 

32 MB herd disk, 28 ms/1.1 
interleave 

16 bit VGA autoswitch 

paraliel, serial (2) 

gameport, mouseport 

145 watts, 110/220 switchable 

3 button optomechanical mouse 

101 enhanced keyboard 

3 full length 8/16 bet exp. slots 


Software, 
Xtree-Herd Disk Manager 
Splash VGA Paint, Publish-it! 
Chessmaster 2000 
Twist & Shout, Bookmark Plus 


TECH SUPPORT: 1-800-PC COACH 18 MONTH ON SITE WARRANTY 


E GENERAL COMPUTER STORES 


680 Worcester Road, Framingham, MA 01701 


5 year member: Better Business Bureeu, National Office Products 
Associetion, Associetion of Computer Retailers 


HEADSTART 
Headstart Il (XT) .. a 
Headstart IIK286) . . . 
Headstert PRO(386) . 


HYUNDAI 
(18 Month On Site Warranty) 
Super 16X, 10Mhz XT, 640K, 
CGA/Mono, P/S, DOS 3.3, Basic, 
MS-Works 


1-3.5° drive (3 maximum) $789 
Super 16TE, 10Mh2 XT, 640K, CGA/ 


mono, P/S, DOS 3.3, Basic, Electric 
Desk SW. 
1 floppy-$750 


Super 286c, 10Mhz AT, 640K, 1.2 MB 
drive, P/S, DOS 3.3, Basic 
EGA graphics board 


12 inch Amber 

14 Inch Flat Amber 

14 inch CGA (640 x 200) 
14 inch EGA (640 x 350) 


EVEREX 
NEW Excel Stream 60w/QIC-02 1/2 
card controller, Ext. 60 MB cartridge 


tape BU. image BU 5MB/Min... . $899 


MICROSOLUTIONS 
Megamate (PC, XT, AT)-Ext 3.5° 


autosensor 1.44/720K drive w/t/z size 
controller. 1 yr wty 


CIRCLE 737 ON READER 5ERVICE CARD 


Saree 


2 floppy-$835 


FFoppyOrves | 





L 4 3 “ 





30 DAY MONEY BACK 
GUARANTY 
on Headstart Computers 
{f not completely satisfied within 30 
days of delivery return for refund of 
computer purchase. All items must 
be returned in same condition as 
when received. Does not include 
return freight, shipping or handling. 


MAIL ORDER DIVISION 
Hours (Eastern Standard Time) 
M-Th 11-7, Fri & Sat. 11-8 
ORDERS ONLY: 1-800-876-7628 


In Mass., orders: (508) 879-7625 
Customer Service: (508) 879-8774 
MC, VISA, CHECKS, MONEY 
ORDERS. MA add 5% sales tax. 
Shipping charges additional. 
Prices/availability subject 

to change 





* QUALITY PRODUCTS 
¢ COMPETITIVE PRICING * PROMPT DELIVERY 
24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM-SPM PST) 


ANNIVERSARY 


| Mat OntarEiscvores wenamion | 
r= Laatyete) YEAR 


197 


ELECTRONICS 
et Handy ee 


3 Button Mice | 
for IBM PC/XT/AT 
FREE OPE Software 
with HS3000! 
‘The 153000 offers a full ¢ inch 
window at 400dm resol 
Scan photos logos drawengs ef 
Can be used with today ont 
popular apphcations 
HS3000 tardy 
DMS200_ : 
DMS200S » 

w/0r 
Pentagon 
Systems, Inc. 
Security i 
Access Card 
for IBM PC/XT/AT and 
Compatible Com 


«The SAC! is an 


A un ; 
ro 

ced 

153000 Pietured 


AWE os nsceasenses $199.95 
ion Ser Mouse $39.95 
«Mouse $59.95 


Send receive FAXes or EMAIL and keep con 
puting whole al! tt ¢ Ensy to-use 
menu-driven sottw. RAM 


CB6000 «. wo» $699.95 
CBE010 modem oo» $249.95 
1B 1200 inboard 290/PC wiiMB RAM ero 
MB4320 stove Board 286 Pt 


« RAM 
MB4420 me wd 286 PL 


funchon board w/ $12K Ai 


Star Multi-Font Dot Matrix Printer 


* 9-pin dol matirx 

pont head « Cen- 

trons paratiet in- 
tertace + Epson or 
IBM modes 

= Prot in Couner. 

Sansert Oratoc 1 


i 
f 
fi 


2.29199.95 


ic 7 all modes 


NX1000....... 


415-592-8097 





Jameco Switch 
Boxes 


«Female Connectora 
° All Pins Switched 


Port No Description 
JE1170 oz 
YE1171 as on 
JE1172 

JE173 c 
JEIW74 con 
Jameco 256K 
Smart Parallel 
Printer Butter 
and Parallel/ 
Serlel 
Converters 


JE1170 
“= Pletured 


Price 
+» $22,95 
$27.95 

- $29.95 
- $24.95 


SP100 8 FS! s 
Converters « Featite ood mi 
Centronics connector 
PP256 266K Pore 
SP100  senaior 
PS100  Poratiei 10 s 


1355 Shoreway Road 

Belmont, CA 94002 

24 Hour Order Hotline (415) 592-8097 

FAX s (415) 592-2503 or (415) 505 2664 

Telex 176043 - Ans jamaco Bimt 

Data $0.00 50¢ each re 

Send Posage 'E 45-Page FLYER 
F 989. } <I 7788 

(BM ts ci 

(nternab 


+ Customer Service (415) 592-8121 + Technical Assistance (415) 592-9991 


c Switehas $27.95. 


111-KEY CALCULATOR KEYBOARD 


With hes 
hes 


a O17 1 


ORR rr 

a! PTrret 
JE2016 (only): « Solar powered calculator * 111-key Enhanced layoul + 
touch keyswitches * 12 tunction keys * Switchable between PC/XT or AT 
JE2016 enn 111-Key PCT/AT Keyboard wiCalculator 


JE1016 Enhanced 101-Key PC/XT/AT Keyboard. 
JE1015 Standard 84-Key PC/XT/AT (AT layout) Keyboai 


IBM COMPATIBLE DISPLAY MONITORS 


AMBER | 12° Amber Monochrome. 

HDSSH = 14° RGB 6401240 ... 

TM5154 mi 14° 720x350 .=.6300.06 $369 9S 
JE1059 EGA Monitor & Card ..$640.06 $499 95 
TM5155 4° Mutuscan 800x560 6640.06 $499 95 
QCI47B 14° VGA 720x480 .....6440-05 $399.95 
JE2035 VGA Monitor & cad $649.05 $599.95 


ad 
JAMECO IBM PC/XT/AT COMPATIBLE CARDS 
JE1043 «= -360K/720K/1.248Vt 44MB Floppy Disk Controtier Card fPC/XT/AT), 
JE1044 
JE1045 
JE1050 
JE1052 
JE1055 
C1500 
C1501 
JE1060 
JE1081 
JE1062 
JE1065 
JE1081 


SEAGATE HALF-HEIGHT HARD DISK DRIVES 


Be 2OMB Drive onty (POAXTIAT) ae a Your One-Stop Center for 
20MB w/Contoller (PC/KT) 

ST22SAT zoMBwConroier (at) $399.95 Hrd Disk Drive Needs! 
ST23B OMB Drive only (PC/XT/AT) $249.95 

ST238XT 20MB wiConvolier (PC/KT} $299.95 

ST238AT 30MB wiControlier (AT) $389.95 

$T251 40MB Drive onty (PC/XT/AT) $379.95 

ST251XT 40MB wContolles (PC/KT} $419.95 

ST251AT 40MB wConwoller (AT) $489.95 

ST251-1  40MB Fast 28ms (Deve only) $469.95 

ST277 — GOMB Dove only (PC/XTIAT) $449.95 

ST277XT 6OMB wConvoller (PC/KT} $499.95 

ST277AT GOMB wiControler (AT) $589.95 


IBM PC/XT/AT COMPATIBLE MOTHERBOARDS 


E1001 4. 77OMHz (POAT seeceere .! ins 

JEI002 477/10MHz (PCT) 

YE3005 Baby 812842 (AT) 

JE3010 Baby B:1GMHz NEAT (AT) « 

E3020 Baby 16MHz 80366 (AT) 

JE3025 Gaby 20MHz 80386 (AT) .....$440006 $1199 95 

JE3026 Fuil-Sze 25MHz 80386 (AT) $2200:06 $1999.95 JE3025 Pictured 


IBM PC/XT/AT COMPATIBLE 5.25" DISK DRIVES 


JE1020 525° 360KB (PC/XT/AT) Black $89.95 
JE1021 525° 360KB (PCXT/AT) Bexge $89.95 
JE1022 525° 1 2MB(PC/XT/AT) Beige $99.95 
FDS5@ Teac 525° 360KB (PC/XT/AT) $99.95 
FDSSGFY Teac 525° 1 2MB (PCXT/AT) $119.95 


IBM PC/XT/AT COMPATIBLE MODEMS 
1200P 1200/300 Baud Pocket Size Modem (PC/KTAT)eeorssnenanersenn 6OO06 $89.95 
2400P 2400/1200/200 Baud Pockel-Size Modem (PC/KT/AT), 
12Z00H 1200/200 Baud internal Modem wiProComm Camm Sofware (PCXT/AT)., $69.95 
2400H 240071200300 Baud Internal Madem wiProComm Comm Stwe IPC/XT/AT) $129.95 
1200C 1200/30 Baud Extemal Modem wProComm Comm Str (PC/XT/AT an $99.95 
2400C 2400712007300 Baud External Madam wiProConmn Comm Stwr (PC/XT/AT) $169.95 


=F) 
PE 


JE2016 Pictured 


VO Card wSenal Game Printer Port & Real Time Clock (| 
FAS232 Serial Halt Card (PC/KT) ..sermecnveeressesarynteneno yan 
RS232 Seria! Halt Card (AT)... 
VO Card w/Senal Game and 


24-Hour Order Hotline (415) 592-8097 + The Following Phone Lines Are Availabie Eran 7AM - SPM P.S.T.: 


ELECTRONICS 


CIRCLE 346 ON READER SERVICE CARD 


19898 


415-592-8121 


Sony 720Kb 3.5" 
Floppy Disk Drive 
peta woth = a Ts AT end. com 
sae SBIR 16 bacns «Ral 
MPFII 720Kb Drive a+ $69.! 95 
SMK 5 Kil $14 95 
Toshiba 3.5 
720Kb and 
1.44Mb Floppy 
Disk Drives 
tor IBM PC/XT/AT ] 
« Includes universal mounting hardware z. 
352KU 35° 720K Dish Drives. $109.95 
SS6KU 3571 44a Dick Dverecee $129.95 

30MB Hard Disk Card 

tor IBM PCXT 


tw. 

SA30.... 20000379.95 
Colorado Memory 40MB Tape 
Back-Up for 1B PC/XT/AT 
DJ10 ome Tape Back Up and Tapes. $349.95 
TB40 — 40MB Tape Cartridge secscens $24.95 
RIX EGA and VGA 

Paint Software 


Features + Pop-up menus + Zoom 
omage windows » 6 10 72 pant and 


smoothing > 

ation » Print capabiity for almost 
‘any dot-matrix color or laser pant 
er + Sixie show capabiity 


EGAP  eca Paint Program... . $79.95 
VGAP __vca Paint Program, - $119.95 
Computer Accessories 


JE1198 
JE1199 
JE1200 
JE1203 
JE1204 
JE1205 
JE1206 
JE1207 


Tilt Swivel Mon. Base wPwr cir $39.95 
Metal Keyboard Drawersesssseee $34.95 
$14.95 
$13.95 
$14.95 
$69.95 


Compati 
Cases and Power Supplies 


E1010 
JE1017 
JEING 
JE1030 
E1032 
JE2010 Supply. 

JE2014 — Flie-Top Baby XT Turbo Camessecsrnvecs $69.95 


RAM, V20 & Intel Math Copraceesete 
4164-150 65.536x1 (1508-0 
41256-100 262 14441 (100M basssesste BAD 
41256-120 262: 144x1 (12018) srernceen SOS 
1256-150 — 202 144n1 (150n0). $7.25 
UPO70106-5 (Suz) V20 Chip (Replaces 2008)... $5.95 
UPD70106-8 (sMriz) V20 Chip 
fe (Replaces G088 or 8068 2)..8040 $7.95 
Math POT and 
Companbs (6NP hn. 5490.06 $134.95 
80287-10 
0387-16 


Mer: AT and 
Compatbios OM ne S2PO.06 $250 95 
80387-20 


Math Coprocessor 386 (18MHZ}.s00 $395.95 

Maih Coprocessor 396 (20MH2)...» $459.95 

S11000P-10 1 048.576x5 (100rs even. S206 $19.95 
$20.00 Minimum Order - U.S. Funda Only 
CA Resuents Add 6%, 6 5% or 7% Sales Tax 
Shipping - Add 5% plus $1 50 (nsurance 
(May vary according to weight) 
Terms Prices subject to change without notice 
We are not responsible for typographical errors 
We reserve the nght to substitute manufacturers. 
ilems subject to availabitity and prior sale 


Products pictured may only be representative 
ist of terms/warrenties is available upon request 


ve 95 
$7.49 


+ Credit Department (415) 592-9983 « Ali Other Inquiries (415) 592-7108 









HIGH QUALITY...LOW PRICE! 






Clone 286 With Clone 286 With Clone 286 With 





LOW PRICE MEDIUM SPEED HIGH 99 23 
51299: '$ 
1299 $1969 $2429% 
10MHz, 30MB HARD DRIVE, 12MHz, 40M8 HARD DRIVE 1éMHz, 65M8 HARD DRIVE, 
MONOCHROME MONITOR EGA A MONITOR VGA MONITOR 


Standard Features of All Clone 286 Computers: 


®640K/IMB RAM = ® FCC Certified. 
Standard. © System Reset Switch on 
etl Interleave, 2 Floppy, the Front Panel 
2 Hard Disk Controller © Setup in ROM. 
(798 Kb/s RLL, $35 © 80287 Math Co- 
Kb/s MFM). processor Socket. 
© 360K, 1.2M or 1.44M_ —-@ CPU Speed Switchable 


oo) 





. =D ee, Drive © Fully Expandable. _— - 
© 101 Key Enbanced Key- © Novell Compatible. c— - . v 
board (Click-Tactile © One Year Parts and | 
Option add $20). Labor Warranty. 

® | Parallel, 1 Scrial, 


©@ PC-Write - QModem - i: . 

1 Joystick Port. ExpressCalc - Auto a : , SUR iee 

© 200 Watt Power Supply. Menu - HomeBase - » = ee ea q Yentiaades 
® On-Board Clock/Cal- Money Master - Clone ao MT 

endar w/ Batt. a Utilities - Findex. 


a 1) (tenet tt Se/eReirrry SERVING 
OE not YOU 
r ik a 
@= S ae a a wee! as | \ _ 


OUR GUARANTEE 





The Clone Guarantec ts simple and straightforward You have 30 
days after receipt of your Clone tosee if you and 11 are goingto be 
compatible if you are not satisfied with your Clone for any 
feasos within that ime, you may return it for a full refund. less 


CLONE COMPUTERS ORDER TOLL FREE! - 


* shipping charges Just don't write in the manuals and damage or 
jose anything that was 10 ibe onginal container, which also must 
be returned You can vor your warranty by failing 10 exercise 
normal care when hooking up or operating your Clone 


pe bes, 97, vat 10) 
Cal from ie im the lower 48 vtnies 20d Hawal 


Clone > Sauer 


BS Texas 75222-3957 


cocems "REE, 180-527-0347 


CIRCLE 252 ON READER SERVICE CARD 


ELECTRONIC 
WHOLESALE HOUSE 
AMERICA 


1-800-458-5446 
INILLINOIS 1-312-498-7980 
FAX 1-312-498-3237 


EPSON 


COMPUTERPRINTERS ‘“*° 


PRICE MODEL 
Qpin 80col... .. CALL LQ-500 ... 24 pin 80 col. 
Qpin 80col... “CALL LQ-850 . . 24 pin 80col. 
Qpin 136 col.... CALL LO-950 ... 24 pin 110 col. 
Qpin 80col...... CALL re 1m . 24 pin 136 col... .. 
24 pin 136 col. . 
Complete selection of EPSON EccasegneG! actors, cut sheet feeders, 


scanners, serial boards, ribbons & cables. 





jODEL 
ML 391 270cps 136 cot 
ML 393 
LASER LINE 6 


Hewlett Packard 


HP Lasenet Il 


Call For Other Printer Prices 


WE CARRY FAX MACHINES 


ELECTRONIC WHOLESALE HOUSE OF AMERICA = AUTHORIZEO 
CORPORATE COMMERCE CENTER “ee SERVICE CENTER 


CULL TECH SUPPORT 


CIKCLE 520 ON READER SERVICE CARD 








PROTECT 
YOUR COPIES 


Moke your collection of PC Magazine 

o handsame oddition to your otice or 

home—and pratect and arganize your 
capies far easy reference! 


PC Magazine Binders ond Cases ore 
made af duroble, luxury-look leother- 
ette over quolity binder boord. Custom 
designed for PC Magazine, every 
order receives FREE tronsfer foil to 
mark dates and valume numbers. 


FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 


MAGAZINE BINDERS 


individual 
snop-on 


pan bad 
$2795; 6for $52.95. 


OPEN 
BACK 
CASES 


Store your capies far 
individual reference. $795 
each; 3 for $21.95; 6 for $39.95. 


; PC MAGAZINE 


499 East Erie Avenua : Philadelphio, PA 19134 

Pleasesend () Binders [1 Cases Quantity 
I Poymentenclosed$______.* Add $1 per case/ 

binder for postage & handling. (Outide USA. oe odd $2.50 
| percase/binder ordered, US currency only) 

















ae ‘Vso CMC [Minimum order $15.) 
| Cord No. Exp. Dote__ 
I Mel Mrs./Ms. 
I Fleas Fret Fal Nome 
] Address oe 
NaF Sox Nonber Poave 
i 
| State. 
La rendents add 6% sales tox 


ea 


COMPUTER DIRECT 


WE WON'T BE UNDERSOLD! 


Your choice of Migent’s 
Ability or Enrich re 


Migent's Enrich - List $395 
Migent's Ability - List $09 


® TTL Monitor Included 

© 360K Floppy Disk Drive & Controller 
*3in 1 Video Cord 

® Parallei/Serial Ports 

© Complete System Tutor Included 


Complete System 
All You Need to Get Started! 


No One Can Sell This Printer For Less 


180 CPS Printer 


Lifetime Warranty on Printhead 
our Best Printer Buy 


Won't Be 
© 2yr. Immediate Replacement 
° a oe Addressable Graphics = 

h SpeedSquare Dot Matrix 
e oT ics, Elite, Condensed, Pica 
© Centronics Parellel Port 
© 8K Printer Buffer 
© NLQ Selectable from Front Panel 
© Low Cost Adapters Available 
¢ Pressure Sensitive Controls 


¢ Low Sale 95 


iricee SuPeice ctereet: Call to 
cost to you! All packoges are 
pret elle aad a 
Puerto Rico, Alaska, Hawalt, Virgin Islands, Guom and 
the Continental USA) PRICES AND AVAILABILITY sUaeST too 
rreatch anny weste, (etthin| aieeve)iceet ionclly odvertised deli 
product and payment 


APO-FPO, ( 


EXPIQES 7/31/09 


tare tore 


COMPUTER Direct 
aM AND COMPatiatus 
wn SCOUNT caTALoG 
sees ser ae WO YOU MID Ane moans 
McLee ERT ARE A860 a 
brary nas teatCttsenen we grec: 


Call For Your Free 
96 Page Catalog with 
Everything You Need 

For IBM® 


5%" Floppy Disks 


100% Certified * Lifetime Guarantee 


Double Sided 


Double Density oY | 


Lots of 25 —— 


Made in the USA 
3%" Micro Disks 


100% Certified * Lifetime Guarantee 


60% clip rate makes ~ 


this the ber deal in 


Lots of 250 - 69 
Lots of 50 - 99° 


“Pingel amy ee chaedteel ete arcinhnelaiariostty teat ne extra 
and Dey or Overnight 
odd Ot selon tort Wa chip tal poem he U seen 
monitors 


See mninguT NOTICE, Computer rent wat MASTER CARD 22292 N. Pepper Road 


tvered price on specially marked Items, same exact 


Oo} 
methods (excluding voles tex) verification required. Con CLE 246 ON READER SERVICE CARD 


VISA 


IMMEDIATE ANSWER 


1-800-BUY-WISE 
800-289-9473 ext.33 


Outside 800 Service Area Call 312-382-5058 


Computer 
With EGA, CGA, MGA Video Outputs 


©2 Serial & | Parallel Port 


#101 Key AT@ Style Keyboord 
© Built-in Math Co-processor Siot 


2 t 
© Runs on AC or Battery Unde rol 
* Turns on/olf Automatically —" 
© Plugs Directly into Serial Port On 

Many Computers 
® On-screen Status Lights Show Call Progress 
© RS232 Compatible 
© FREE “Source” With $15 On-line Time 
© FREE “Official Airline Guide- Electronic Edition” 
© FREE“ “Compuserve” With $15 On-line mae 
© FREE “Bit Com” Terminal Modem Softwa: 


Our Low Sale Price 


We Love Our Customers! 


Barrington, IL 60010 



























DRIVE. 
2, 65 MSEC, V2 NECTAR 259 209 CAL 10320 «2088, 40 SED, 3.5°, MF. 
$T238R =—-300NB, 65 SED, 2 NECUT RU rey { 10330 3008, 40 NSEC, 3.5°, RL 
eee resiiGrave ST250R 4008, 70 NSEC, V2 RECHT, RU 
CONTROLLER - XT KIT ONLY ing serps sehen eg 
“ 40S, 2% SEL, 1/2 HEICUT, paret 
« ine PARTITIONING SOFT- ST2TTR = 8S¥B, 40 REEL, 2 neICH, Ri eS Se = 
FRONT BEZEL /NAMEPLATE, Stove S008, 28 SEL, FUL MESCHT, MHL MC-30 30088, 40 MSEC HARD CARD (CANDY TOO) 
© MOUNTING HARDWARE St296 =—- SUB, 28 AGED, t/2 HECHT, Sc 
® INSTALLATION INSTRUCTIONS ~ 
@ MOUNTING RABS - AT KITS 3450 GONE, EMME, 35° W/5.25 07, RU. = 27 
@ 1 YEAR EXPRESS REPLACE- 3650 40me, 6 MSEC, 2 NCH AA =e 
MENT GUARANTEE. i 
BRS GUARANTEED, a4 mess GAN, £3. SEC, RT, ML 3005 TW, ER NSEC, RMIT, 
EEA EXTRA BONUS: QUIK-MEWU HAND RIVE ORCANZER-KEGULARLY #10205, ONLY $14.99 Ww7/PURCRASE OF AWY POWERKIT: 





EXTENDED WARRANTY: ASK YOUR GALES REP ABOUT OUR LOW COST EXPRESS 1 + 1 EXTENDED WARRANTY PLAN 
REMEMBER_WE COMPLETELY SUPPORT TANOY COMPUTERS AND SERVICE MANY BRANDS OF HARD DRIVES! 






























INT-t2 200/300 BAUD INTERNAL 
EXT-12 1200/300 BAUD EXTERNAL 


lll oo XT 4q/¢oNe WIT KOT w/TAPE 
INT-24 2400/1200/300 INTERNAL Ell ATO AY 40/GOB INT NOT W/TAPE 


EXT-24 2400/1200/300 EXTERNAL : Gone 
ABOVE MODEMS ARE 100% HAYES COMPATIBLE 5 PS210 ps2 aa UT ROT W/TAPE 
AND COME COMPLETE W/A 2 YEAR REPLACE- 
MENT WARRANTY. INTERNALS COME SOFT- 
WARE, OPTIONAL WITH EXTERNAL S. 


ALL KITS ARE COMPLETE AND READY TO USE! 















































































: NOO4-AETK XT RLL DUAL HD 1006-¥eet AT FM Et 2810 
8087-3 saul: FOR XT toni: FOR AT286 : Ki-ceai2 XT RN DUAL HD 1006-votte AT OF i HO/ED 
8087-2 si FORXT 20387-46  GMHZ FOR 386 1003-9) «XT AFL DUAL WO 1003-¥8R) AT RL 24 aD 


8087-1 0d FOR XT 80387-20 200i: FOR 386 
80287-6 Galltz FOR AT286 80387-25 250i: FOR 386 


NOTE: THESE ARE ORIGINAL INTEL CHIPS, COMPLETE 
'W/MANUAL AND 5 YEAR WARRANTY! 


ae 1003-¥9R2 AT PLL 24 HOVED 
$ toos-vetety AT 2-1 FM aD 106-VSR1 AT RAL tt 2D 
to03-vtate AT 2-1 SO MDVD to06-vsee AT REL tt HOVED 

OTHER CONTROLLERS ALSO AVAILABLE UPON REQUEST! 












































































































































WATS6S =F WAC ABER MONOCHROME W/TULT & Swivel BASE 
WASSTS «— 2 NACHT ASME BONO FLAT SCREEN W/TLT 2 Swivel BASE bad 
WAGSTS «=—-14. BACT AMBER FLAT 0000 T/S BASE (EMULATES COA) : 
CX4656 =A NCH ROB-CCA COLOR wi/MLT 2, SefiVid. BASE 
MSH 
Oss! 
Ciao 














i ROB COLOR GRAPHICS ADAPEER 0f/PIGTER PORT 














ERMIANCED GRAPHICS ADAPTER 8000600 RES. AUTOSHTTCH 
8 BIT SUPER VGA W/St2X ON BOARD 10247768 (256 COLORS) 
16 BIT SUPER VCA W//St2K, 1024:768, 256 COLORS, AUTO 


14 INCH EGA WILL DO CGA, MDA Wi/RLT & Swivel BASE 
14 BUCH VGA RILTISCANUANG - EGACCAMDA W/TLT2 SWEL =“ 
i SBIT VGA CARD Wi/254K ON BOARD, 256 COLORS 


(F SUPER WMALTISYC - 10040768 RES. w/26 DOT PCH 2 TS 16 BIT VGA CARD of/254K ON BOARD, 256 COLORS 




























@ ALL SHIPMENTS ARE 









MESS HOURS: LOCAL LINE:(313) 788-0133 


MONDAY-FRIDAY: 9:000 TO 8:00pm DEALERS/GOV’T; (313) 788-0132 
E e CUTOMER SERVICE:(313) 661-5369 


» SATURDAY: 10:00un TO 4:00pm 5568 DRAKE ROAD - WEST BLOOMAELD - Lan Sapa MM - 48322 OR FAX US AT:(313) 661-5732 









Prices and availability subject 10 change. Pricer stot SHERWOOD FOREST - HOUST Cc 5 TAS = T1043 ay. personal and company checks wnke 10 days 
$0 clear, All renarns must be accompanied by a valid EMM RMA#, Michi; Jc lrpetad pela te gta add 4.5%. We reserve the right to subetinue brands for similar pro- 







id aed gaa oe ereeder soli 


te sgh iheg, eremitirtiiereerteata tT i 33 & & 

















~gul, Yrilienee onto _.. A COMPLETE 3OMB 





* SEXPANSION SLOTS XT TURBO/10 SYSTEM FOR 
_— * 256K OF TRONS RAM, UPTO 640K Ol BOARD () ONLY $789, LOOK WHAT YOU GETII 

* WAARD BUOS/PHOENIX BOS 

* FCC CLASS 'B APPROVED NICKEL PLATED CASE 

” 1506 HEAW DUTY SWITCHING POWER SUPPLY 


* FURBO, POWER, HARD DISK LED's KEYBOARD LOCK = : 4 


* WARDWARE RESET AND TURBO SPEED BUTTONS =~ 
* 101 HEY ENMANCED TATE ‘CLIK KEYBOARD 

‘ * HEROINES COMPATIBLE NONQORAPHICS ADAPER = | 
SAMSUNG H1-RES ANDER WONTER -TLT & SWNEL 


= a 
a po 
os 


COMPLETE t * | SERIAL COMMUNICATIONS PORTS er eB 
SVSTEM MINUS HARD DRIVE KT | | PARALLEL VO PRINTER PORTS : ~~ + 
ASSEMBLED & TESTED W/7R HR.GUANIN | * 1 GAME PORT : Se 











































































BeSeiaReeteestdsttantst seittas 
sITaLESTasvaeeddcanedtoeenaa goer ogee 














‘6 pd, Ate ani _, A COMPLETE 66MB 
-" “_~ _ AT-286 SYSTEM FOR ONLY 
EXPANSION SLOTS (6 - - 
ASSEMBLED & TESTED W/72. HR. BLIRNIN a ATT OD ( $1349, LOOK WHAT Vou GET 
a mos 7 


$1549 =| A seuss vrmesnces rience 


20001 HEAVY DUTY SHATCHING POWER SUPPLY 


_ ° TURBO, POWER, HARD DISK LED's KEYBOARD LOCK 

° HARDWARE RESET AND TURBO SPEED BUTTONS 
* $01 -KEY ENHANCED TACTILE ‘CLICK’ KEYBOARD 

{ * HERCULES COMPATIBLE NOMOGRAPHICS ADAPTER 
* SAMSUNG UR-RES AMBER MONTTER -TILT & SwVEL 

( * HIGH QUALITY L2NB FLOPPY DISK DRIVE 
* FAST G6MB/230SEC MUTSLBISH WARD DISK DRIVE 
* DUAL HARD DISK/FLOPPY DISK CONTROLER 


Sa eee ee eee ee 4 ° 9 SERIAL COMMUNICATIONS PORTS 
COMPLETE * 2 PARALLEL VO PRINTER PORTS 
SYSTEM MINUS HARD DRIVE r * 2 GAME PORTS 





ASSEMBLED & TESTED W/78 HR. ELIIN-IN ‘ © REAL TIME CLOCK/CAL W/BATIERY BACK-UP 


$966 



































































































































































































oi 3 Hiss id i a if Hie 3 a eae q Ben 3 iri Si: a Hi 
LU... eas 
COMPLETE (v9 Bl Sc sac aT iaer _. A COMPLETE 66MB 
6GMB 386/23 SYSTEM | , * SEXPANSION SLOTS ; 386/23 SYSTEM FOR ONLY 
ASSEMBLED & TESTED W/72 HR man | | ° $B OF O WAIT RAM, UP TO 888 ON BOARD { $2165, LOOK WHAT VOU GETIT 
* Na pios 
$9165 « ROC.CLASS ' APPROVED MICKE: PLATED CASE [s Bus) 
° abou! HEAVY DUTY SwiTCHine POWER SUPPLY 
oe * TURBO, POBER, HARD DISK LED's KEYBOARD LOCK 
* HARDWARE RESET AND RIRBO SPEED BUTTONS 
* $01 HBV ENMLANCED TACTILE ‘CLICK KEYBOARD 
* WERCULES COMPATIBLE MONOGRAPHS ADAPIER 
* SANSUNO W-RES ANBER MONTIER TAT & SWE. 
; * (RCH QUALITY 1.208 FLOPPY DISK DRIVE 
* FAST GAMB/SS%9EC METOUBISH WARD DESK DRENE 
* DUAL tc INTERLEAME JARD /FLOPPY CONTROLLER 
COMPLETE Si * 2 PARAL VO PROVE PORTS ; 
SYSTEM MINUS HARD DRIVE t * 2 GAME PORTS 
ASSEMBLED TESTED (7A HEL ERIC! REALTIME CLOCK/CAL W/BATIERY BACK UP : 
> Sis | * ONE YEAR EXPRESS REPLACENENT QUARANTEE! ’ PL ar es 
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Best Buys 


1-800-621-3999 












PFS: 1stPub | WordPerfect 5.0 
Version 2.01 


$59 $212 


PRINTERS & LASERS @ Summagraphics Hitachl chi Digitizer 
Mac 12x12 Digitizer 





® 
RESEARCH INC. 







4BIn, 5 Mouse Emu, 
9 10 Year Wananty 














SOFTWARE (Cont) 
Genstetat oad nba Call 


DIGITZERS (Cont) 
PumaPro 12212, 4bin, Pon, SW 330 
Pamafio 1212 28H me 71000 


ce ‘135 Summagraphics 1212 Pus. 8 
18c12 Pro, 4 Bin Pon .. 


eMac BtPad 1212, 4BnsPon 368 intel 
Expres SiS sissre MOUSE coprocessors | 























Genuine & New 


Logitech C7 Serial or Bus... 
Sonalé Pain... ... 
Sonal & PFS Ist Publisher . 
Mouse Sertal HiRaz ‘new? . 
Mouse Serial HiRez & Paint . 

Mouse Bus HiRoe "naw®..... 

Mouss Bus HiRez 5 Pant. 


MONITORS 























MHI Warehouse, Inc. 
race. 8129 N. 35th Ave. #2-306 
XreoPro.. Phoenix, AZ 85051 


XTrooNet.. 


New Orders: 1-800-621-3999 
Order Info: 602-997-8877 
FAX: 602-943-3833 
CIRCLE 387 ON READER SERVICE CARD 
TERMS: Orders are processed sume day. Pre-approved P.O."s 
$08 ere welcome, Prices reflect cash discourt and are subject tochange 
without notice along with terms & availability. Product com- 
patibility, wasrantica, rebates, promotions, & claims are respon- 
sibility of manufacturer only, All returns are subject to a reviock- 
ing foc. No returns on used items. Personal & company checks 
deley shipping. AZ orders onty add 6.7% tax, AD0689-2 





Opfon 
Hitachi nove Warranty} 


















Bringing You The 
Best For Less! 


Dot Matrix Printers 
KX-P1180 .....NEW.... 189.00 
KX-P1191 ..... NEW.... 250.00 
NEW.... 350.00 
KX-P1092i....... seoenes 320.00 
KX-P1592 ..... eeeceeees 405.00 
KX-P1595 .........0005 


Daisy Wheel Printers 
KX-P3131 ......ceeeeo ee 315.00 


Scanners 
FX-RS505 .......000000. 955.00 
FX-RS506 .........60+- 1207.00 


Laser Printer 
KX-P4450 ......0.0006. 1475.00 


ay 11 pages per minute. Standard RS- 
2C serial and Centronics parallel ports. 
idea MeEakey op acined 5 MB.) 





Video Boards 

ATI-VIOI VGA ..... 

VGA Wonder 256K 

VGA Wonder 512K ...... 395.00 
ATI Wonder 800......... 229.00 


Modems 
ATI2400 ETC ..... sdiseare 


PACIFIC 
Font Cartridges 9 "" °°°"""" 
25 cartridges in | 
(103 fonts) 
Plotter in a cartridge ...... 269.00 
(HPGL™ emulation for laser 
printer.) 
Memory Boards 
VMB Se oss ceditcsces soe oa 
1 MB for HPIID.. 
2M IT& IID .......... 
4MILT&IID ..... 





In Touch with Tomorrow 


Facsimilies TOSHIBA 


T-30100 . 
T-3300 . 


FAX: 317-879-0129 
GOLDEN 
“Wax EAGLE 


microa,inc. 


8515 Zionsville Road, Indianapolis, IN 46268 
317-878-9896 © oulside indiana 1-800-635-3629 





CIRCLE 537 ON READER SERVICE CARD 











LAPTOP COMPUTERS 

SPECIAL PRICING OM ALL LAPTOPS 

TOSHIBA ALLMOOELS _... SPECIAL PRICE 
NEC... ALLMOOELS —_. SPECIAL PRICE 
ZENITH ... ALLMOOELS ._.. SPECIAL PRICE 
COMPUTERS 

COMPAO...........286e MOOEL 1 Imeg-ram . CALL 
COomPAO (as above w/40mb hard) CALL 







COMPAO 386/20e MOOEL 1 w/40mb _ CALL 
80 286/10MH2/512K - 1394 
140X 286/10MH2/1mb/40mb CALL 


+» 3000 386/20MHz/1mb/40mb CALL 
e+e 8088/8MHZ/640K 699 














286/10MHz/640K/40mb . .. 1570 

286/16MH2/imb/40mb . .... CALL 

286/20MHz/1md/80mb . ..... CALL 

16MHz/1mb/40mb .. 2450 

a *, 284/364/289 
ase chs? / TAPE BACKUP 

§T225R 20meg Kit .. 249 
SAGE ST238R 30meg kit. 1 EY 
SEAGATE $T251-0 40meg 40ms . 349 
SEAGATE $T251-1 40meg 28ms . ..... 399 
SEAGATE $74096 80meg 28ms .. ...... CALL 
TOSHIBA . 144mb3.5° floppy. 105 
MOUNTAIN . 40mag int/ext 369/CALL 
ARCHIVE ........... 150meg internal tape . 924 | 
BERNOULLI BOX. . 20 mb . 1791 
BERNOULLI BOX ..44 mb . 2 979 
FAX MACHINES 
MURATA ........... 1200/1600 . . .644/CALL 
CANON ... 8/20/25... c ~ CALL © 
SHARP .. ALL MOOELS . CALL 
Panasonic 

Office asomaten( YA 
1 
Laser Partner™ 





KX-P4450 


HIGH SPEED AT A LOW PRICE 
© 11 pages per minute. 

© Two 250 sheet paper cassettes. 

¢ 300 dot-per-inch resolution. 


¢ 5 emulations incl. HP Laser & Epson. 


¢ Parallel and serial interface. 

¢ 512K RAM (1.5 mb upgrade). 

¢ 11 resident fonts. 

* Optional legal & envelope cassettes. 
* 1 year Panasonic warranty. 


Mb ov: 
res cdl ER 


350 eos Orive, Buffalo Grove. I! 60089 





QUALITY SERVICE & GUARANTEED LOWEST PRICING! 


PRINTERS 
PANASONIC 
KXP1180 .......... 
KXP1191 
KXP11264 .. 












NX1000..........0. 169 





KXP1595 ......... 438 
KXP1524........CALL 
KXP4450 Laser 1449 





P5300 ........... CALL 
LC890 Laser....3189 


463 
3093/3936 ....... GALL 





NX2400 .......... 309 
NX2410 ........... 428 
LD-850... 

10-1050 . & 
LQ-2550 ........ CALL 


LASERJET Il .... 1675 
LASERJET IID ...CALL 








MONITORS 

NEC 

MULTISYNC GSA..... 14 mono 234 
MULTISYNC IIA....... 14° 800x600 .............498 
MULTISYNC 3D....... 14° 1024x768 ..........658 
MULTISYNC plus .....15° 960x720 ..........879 
MULTISYNC XL....... 19° 1024x768 ........ 2145 
PACKARD BELL 

PBI272A.........c00008 12° Monochrome... ..78 













PB1472A .. 14° Flat Monochrome ..99 
PB1452CG .. 14 CGA 640x200 . ....222 
PB1439EG . «. 14° EGA 640x350 ......349 
PB8541VG . 14° VGA 640x480 317 
PB8526MS .. 14 Mult 800x580 .. CALL 
PB1518 .... .. 15° white full page CALL 


ZENtTH 1490 .......... 14°VGA 640X480. ...599 
PRINCETON .. . ULTRA-12 800x600 ..478 
MITSUBISHI ........... 

SAMSUNG & AMDEK .. 


VIDEO BOARDS 
MDNDCHR. . video board... ... 
ATl.... 





ATl. 

AT... cd 305 
AT}... VGA WONDER w/mouse 512K.399 
PARADISE ... 480 autoswitch .. pd. 179 


PARADISE ... VGA+/VGA+16 
PARADISE ... VGA Pro... ...... 
VIDEO 7...... Vega Deluxe .. 
.«+Fastwrite VGA 
«. V-RAM VGA...... 
HERCULES .. Graphics Card + 


The PANASONIC 1100 SERIES. 


The Next Generation in joe es 


KX-P1191 





PANASONIC...DESIGNED WITH PEOPLE IN MIND! 
KX-P1180 & KX-P1191 


* 9-pin printer. 


¢ 240cps draft (192cps KX-P1180). 
* Rear, top or bottom paper feed. 


¢ Push/pull tractor. 


© 6K buffer (83K on KX-P1180). 
¢ Auto paper loading feature. 
¢ Paper parking feature. 

¢ Emulates Epson & IBM. 

¢ 2 year Panasonic Warranty. 


DIRECT = 

eg = - 

F CUSTOMER SERVICE 312-459-6883 « FAX 312-459-6933 =. 
OROERS SHIPPEO WITHIN 24 HOURS ¢ IF YOU FIND A BETTER PRICE CALL US ie 


CIRCLE 489 ON READER SERVICE CARD 


KX-P1124 

¢ 24 pin high resolution printer. 

¢ 192cps draft printing speed. 

e Rear, front, top or bottom paper feed. 
¢ Push/pull tractor. ¢ 6K buffer. 

¢ Auto paper loading. 

« Paper parking. 

¢ 3 macro settings. 

¢ Emulates Epson and IBM. 

e 2 year Panasonic warranty. 


Approved corporate & educational 
PO s accepted 

© Your credil card rs not charged unt! 
tha product is shippec 

© Personal and company checke will 
‘Oelay order 2 weeks 

© Calt us for quanbty discounts 

© Prices subject to change 


i 
Z 
F 
i 
i 
i 






. * Ld Gat. . 40K, 
*cowe | Systems in COA, OOS 42, Enhanced Keyboard 
warring | StpertpONt 88, 2 drive ESan 20 mop hog ecsurorast 
pereport 88, 20 Meg $200 KT Compatible 872 Mit 8 Siu, g] : 
soumeae eee ZA Bain EGA, 008 33 Et. ays i 
vS Turbospert 38h, 46 Meg Hie ma s 
Jurbospert 386, 40 Meg wimodem 


EPSON «1. 2t, —S “ -<CDW ¢. bs Se here , 
gst as lowest p é OKIDATA ’ | 


P} 
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é 
=F 
th 
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Fxwso L050 —_ 3 
eee «Losse «(LOWES 
ume LOsse Lorsse ‘ AND SERVICES You MORE 
AST SPECIALS EPSON SOFTWARE & STARTER KITS WORDPERFECT 50 S¥¢/ 7.901 
So Ree ak ee iE papi Hees mga lee ate te ma Rae eet 
MOL 170 AST MOL 31500... TO SHIP = Fxasg. || Foe Best Lo10s0 mea | fake Do Pi RO, Gone ee 70056130858 
MOL 3000. PRICING. Fx1050 PRICE EVER LOrsée ‘TO sHiP NOVELL SFT ss 10 : 
‘COW™ sachs ofl cut sheet loaders and ribboes MOVELL NETPRO rransa  ANSA Parada 30, 1aa2) Bt 
PRONG, 10 Me snr 2 Mitr 40 Mog STPHE 54 GEROGINEE by Kodak MICROSOFT EXCEL) WINOO mae t 0s 
PROG 10 Mie 70 Mg, 9846.00 PSSOL 12 Mr rm «150P/208 SMR TET <cSSMIT29— MERION Carbon Copy - 17 
Pages, 2 Me 200.58 PRGOL. 1% Metz man IBM ry) Tel TOR 20a 
IBM ps2 Pro Printer i. $499.69 Quekwnter tt ARCNET SUWLZT | _EROK Vertura Software Version 20... oY) 
MOL 30. 20 Mog . $1084.17 MDL 507 60 Neg . $2756.70 Pro Printer IV XL 633.88 Pro Printer se “a 
BaOL 60, 40 Mog” 3540.15 MOL 70. GO Meg 3N7.20 brother oo -_ 
MOL 50, 70 Meg . 3644.82 MOL 7D, 121 Meg . S25884 1724 $579.64 M-1709. mort} CDW" color a ‘ern 
MOL 00. 111 Meg 6487.83 MOL 80 40 Meg . 430.40 HAO .. Meme HRO.. * HERCULES cotor/ « wars | 
MOL 30286, 1 or 12.90 MOL BO 70 Meg. Seea.z7 OKIDATA a 
MOL 30286, 20 Meg 782050 MOL 80. 315 Meg. 6204.78 = ML 182 Turbo... MEW Mi 321... Seams AMDEK 4vans (208 ease! C778 
MOL 507 30 Meg 2808.80 _ a we mets e pan COMPAD Mone: WGA I yises 
206_ Mal 1 $¥O9NS5 386-206 40 Meg sasenxz — LASERLIHEGT282.88 ee rs COLUSTAA roe ox) 
Fe WEW 386-206 100 Meg. S&64.22 h 320 S3083 ML 393 Color . ip NEC . Ea 
386, 20 Miz. 130 STWA33 Port 1 Mol 2... 1058.10 PANASONIC PGS MAX 126 / MAS vase; Ta 
386 25 Miz 60. S663.90 Port Hl, Mgl 4... 2087.42 me 51400) PACKARD BELL Green oF Amber 
306 Mol 1... 232449 Port Wi Mot 20. 348525 etd ‘ 
3068 Mat 21 X2 Por Ui Mal 40°. 3008.35 epee Ba 
easy Ol 2 ands 78S F ort ‘ ey 
306 26 rc as 10 -G6R6.96 Port 306 Mol 300. 8068.1 @cit:zEN Emernet Terminators. 3950, (BM 5 9512 sarneo tn 8 
386,25 Wt: Mid 30 9006.99 1200...... 5085 1800. ET bata eg ey eal TAN 720 oes eeeeece 72.90 
LASER TURBO MSPAS ids ak : MAGHAVOK B72 cess Ey 
eg oe UE Pn $1085. MSPSO . 660 . 
w , w 1388.36 
COMPLETE Fi a S50 
— TOSHIBA  asent jee cvenex 12008 (XGA & EGA MONITOR 
(oe iy. BOR omy Eee PG cy SE lilt a“ Br 
THO0e ss 222 T3200, 100 Meg... 7087 cp Dente MeO ea ant ee an 
PACKARD BELL 2600 int ain B18.20 
MOL 2108 $096.30 MOL 2216 worse 2 
MOL 2112 Bn MO 26 ere 200.37 ay) 
AST 105% ALL AST 


AST 3065X Moael'S/ Medel 68. 
AST 





CAD MONITORS A CARDS 

















MITSUBISH! 6905.19 inch $7370.00 
2 MITSUBISHI 3905LB0K. 1835.62 
. MITSUBISHI 290580K . em 
i Serview . 
B00 art VERMONT Cobra 2oT1 78 
is ORIES METHEUS 1104 ce W800 
AB Semcing Bor (ope pe senate mnn a: SR ie 2) = 
Ey ee Ue ag: ape ee LOGITECH C9 Senal/PS2 5a395 
SENSO Meseenaee at oA . . tag ]LOGITECH BUS. 499 
KEYTROWICS S151 18M or ATG. opp Wms. | MIGROSOET Mouse (Bis Veron iH 
G inecbon SK, a7. 18 MICROSOFT MOUSE w/windows wan | 
PLUS DEVELOPMENT 6@ Mog “oe Spero sr Se rat a prin 9495 | MOUSE SYSTEMS (Senal Version) 9953] 
PLUS DEVELD J SHARP ecrorac op a a 
WESTERN DIGITAL 30 Meg .... ..-39037 SHARP 0-300... 1990.10 TOSH#GA 3010 ....S10e44 XT Power Suppty MOUSE SYSTEMS (Bus Verson) 108.77 | 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 
N i 7 Open terms avallable to approved credit CRATER MENMER, 





IATA AAR AAAL 
4 ‘ @ ze 4 f PM MICROCOMPUTER 
( MaRKerin' NCH 
q ST ae tae 
MEMBER 





In Hiltnot: FAX ; 
SEGRE ES (10) 49p-1426 (312) 291-1797 G== | a 
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Leprecard Hard Disk Cards 


sans | sve | “| 

HIGH PERFORMANCE | 4ous | 40MS 

= soo | $399] se00 ) 
Boat 


© 111 Key enhanced layout 

© Built-in Solar Powored Calculator 

* Switchable Ctrl, Caps lock keys 

‘* Double imection moked key caps 

© Removabie function key lempiate 

® ALPS lactic keyswitches as used by Northgate 

© 100% PC/XT/AT/286 & Novell network compatible 


fs we 
© Formatted, Partitioned & Tested 
See Mode Speet Format = Capacity Pree 
HH ST251 40ms MFM 48MB $359 
HH ST251-1 30ms MFM 42MB $449 
HH ST277R 40ms RLL 65MB $499 
FH ST4096 28ms MFM 80MB $599 


Seagate SCSI Kits } 


software includes the Taka Two backup witility, and 
Leprecache disk cache software. Specity computer 
when ordenng 
Seagate 
Modet = 
ST225N 

sTigan 

STIS7N 


65 meec. 

40 meac $369 

40 meoc. $389 
ST277N 40 meec. $499 
ST296N S28 dameec, $558 


For ST02 Combination SCS! Hard/Floppy Controfier add $40 


© FREE! Take Two high speed backup 
software PC MAGAZINE “Editors Choice” 
© FREE! LepreCache software by Mulhsoft 
® 1-Year Warranty 30 Day Money Back Guarantee 
© Opnonal 150 Walt UL/FCC approved power 
eupply for 18M PC s $69 


The “ 


DFl Handy Scanner’ 


71° cable 

© Use with Hercules, 
CGA, EGA, & VEGA displays 

© Scan images for Fax 

© Optional OCR Software available 

© Includes HALO DESKTOP PUBLISHING 
EDITOR softwere 


© 268 pec minute wn ATS 1MB/ 
nin in POAT Ss 

© External chasse avadable 

© Novel 3COM & SCO Kenix 


$299 


(with Tape Cartridge) 


sity 1.44MB floppy 


drive for PC/XT computers is the 

@asy way to transter PS/2 data between 

systems. it inctudes a replacement 

high speed controfier, cables and manuel. 

FREE: TakeTwo, the backup utdity PC 

MAGAZINE names as their Editor's Choice, — 
Now you have a fast, affordable backup = 
solution that brings you media 

compatibility with the intest IBM PS/2 systems. 


kite add $20 


1.44MB internal tor AT only 

® inciudes dnver software 

1,.44M6 internal for POAT $199 
* Floppy Conirotier & cables with 500,600 
bit/second data transfer rate Supports 2 drives 


instant Laptop & PS/2 compahbirly All kits 
include bracket to mount in S's" drive bay, 
black & grey face piates, and mounting ravis. 
144MB XT kits include repicement floppy 
controller that doubles the data transfer rate. 


And don't forget that when you buy from Shamroc 


a }-Year warranty and 
30-day money back 


SCSI DRIVES PRICE 


Seagate ST225N 
20 meg 65 me 


7 1: 
Soren ag VGA Card 4 800x600 


ui 


G5MB KIT $499 (Scape $1277) 
© 65 5MB/28masHall-Heighl/1? watts 


SY Seagate ue see 
Matched Pair Kits 40MB $349 
* Seagate Drive & Matched Controfier 


@ 1-Year factory warranty 
© 15% faster throughput than ST25! drive 


scan Monitor 


16 Bit High Speed 
VGA Card & 
Mutisync 24 


733AA Lakefield Rd., Dept. P. 
Westlake Villsge, CA 91361 
order or p@! our inse catalog, cat 
TOLL FREE 
ivi Mc 800-722-AT-XT 
Cailfornia 


(805) 373-7847 


FAX 

(805) 379-9345 
© No extra for Viea/Mastor/Diecover (AMEX acid 3%). 
© Price ve UPS ipo 


* Corporate & inethutional P D's accepted. 
* Cail for our FREE CATALOG, 





Arlington omputer Products gives you the 
best prices. ..and service! 


IBM PERSONAL SYSTEM II COMPAQ 286 COMPAQ DESK PRO 


DESKPRO 286 — (12 MHZ) 1 Drive, 640K, 
Model 30, 286. 20 MB. w/Monitor 1 Drive 640K. 40 MB, 20 MB Green or 
Model 502, 30 MB, w/Monitor Mono Monitor Amber Monitor .... .. $1649 
Model 60, w/44 MB and Monitor KPR — (12 MHZ 
Model 60, w/70 MB and Monitor one. iret COM PAQ 386 
Model 70, w/60 MB and Monitor 40 MB, VGA Card & 386S w/40 MB (16 MHZ) ..$3099 
Model 70, w/121 MB and Monitor Mono Monitor 386-25 w/110 MB-25 MHZ .$7199 
Model 80, w/44 MB and Monitor COMPAQ 386-25 w/300 MB-25 MHZ.$9199 


Model 80, w/70 MB and Monitor 386E w/o MB (20 MHZ) .. $3749 
w/Color Monitor add $250 PORTA BLES 


386E w/40 MB (20 MHZ) ..$4395 
IBM XT & AT .... Call for Custom Configurations Esa a - $5649/6995 ance 109 MB 
‘ortable | 
386E w/110 MB (20 MHZ) $5695 
SLT 20/40 $3949/$4395 ‘ , 


AST PREMIUM 
286 
10 MHZ, 512K, 1 floppy, 40 MB, serial LAPTOPS SAMSUNG 


and parallel ports, mono monitor 
$330 


BRAVO Multispeed HD 10 MHZ, turbo, ‘i 
8 MHZ, 512K, 1 floppy, 20 MB, TOSHIBA 1 floppy, 640K, 20 MG, 


monoimonitor 1000/1200H $819/$2299 Mane monty 


386C 1200HD/1200F ....$2399/$1395 $550 

3100/3200 $3089/$3599 12 MHZ 286, 1.2 drive, 
1 MB Ram, EGA card, 
40 MB, mono monitor 


20 MHZ, 1 MG Memory Cache, 
1.2 floppy, 40 MB (28Ms.), 
mono monitor 


DRIVES & TAPES VIDEO BOARDS MONITORS 


ATI EGA Wonder 800 .... $259 NEC 


Rs Multisyne 1A 

Ext. 51," for PSH $179 SEAGATE HARD DISKS ATI VIP VGA 

Ext. 1.2 for PSII 20 MB for XT (ST225), $259 | | ATI VGA Wonder MansyncuuD 

Toshiba 31," 720K .... $89 30 MB for XT (ST238). $279 [| | Compaq VGA .. MOREY OCIRIUS 3 

Toshiba 31," 1.44 .... $105 40 MB for AT (ST251). $349 | 4 Hercules Graphics Plus .. Kae Saareagat he 

Irwin 20 MB Tape 40 MB for AT (ST251-1)$399 J | NEC MVA 1024 __ MITSUBISHI 

Irwin 40 MB Tape $449 80 MB for AT Orchid VGA EGA/Diamondscan . $359/$499 
Paradise Autoswitch 480 . $189 PRINCETON 

EVEREX PRIAM HARD DISKS Paradise VGA 

60 MB Internal ee bee amie saetind 

60 MB External 60 MB .. .. $629 Ce gM kat aga ° 

40 MB internal Vega VRAM VGA Color/EGA $229/$339 

Multisyne ... 
IOMEGA 
Bernoulli Box 11 5\," 20 MB int. w/card . 
Bernoulli Box 11 51," 44 MB Int. w/card . 


Dual 20 Ext. w/card : PLOTTERS, DIGITIZERS 
Dual 40 Ext. w/card & SCANNERS 


Summasketch 12x12 Summasketch 12x18 


Hard Card 20 MB $529 Passport 20 Kurta 1212 SI 


Calcomp 1025 $5095 Kurta 12x 17 
Hard Card 40 MB $649 Passport 40 Calcomp 1042 $7499 Kurta 36 x 48 











Bringing you the best in IBM compatible 
peripherals since 1984. 


OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF! 


LX 810 
$189 


FX1050 
$429 


FX 850 
$339 


LQ 510 
$325 


PRINTERS 


EPSON 


LX 810 $189 $515 
$579 
$715 


$899 


$429 
$325 


OKIDATA 


LO 510 


$339 
.. $469 
$469 
$639 
$995 


HEWLETT-PACKARD 
Leserjet il 
Laserjet 11D 
1 MG Upgrade 
2 MG Upgrade 


4MG Upgrade .. 
25 in 1 Font 


MODEMS & 
FACSIMILES 


$289/$419 
. $79/$149 


Hayes 1200/2400 

Everex 1200/2400........ ‘ 
Everex 2400 External ... 
Everex 2400 PS I! 

Sherp FO-220 Fax 

Sharp FO-300 Fax 

Sharp FO-330 Fex 






NEC 
$529 P9XL 
.. $689 


TOSHIBA 
321 S/L/341 S/L 


P5200.. 
P5300... 


PANASONIC 
.. $179 1592 
1595 


Laser $1575 


Quietwriter Ili 
Proprinter Ili .... 
Proprinter X24E ... 


Proprinter XL II... 
Proprinter XL24E 


CHIPS 
64K Ram Chips.. 
256K Chips 
256K Simms 
1 MG Simms 


80287-6MHZ/-8MHZ 
80287-10MHZ/-16. . 
80387-16MHZ/SX .. 


80387-25 


Compag 386 1 MB/4MB.... 


LQ 850 LQ 1050 
$515 $715 
LQ 950 LQ 2550 
$579 $899 


.. 9 for $25 
.. each $8 
Baers $99 
Seg $249 
. . $99/$139 


$149/$199 


. . $239/$359 


$359/$369 


SOFTWARE 


D Base Ili Plus/IV ..... . . $399/$459 
Fastback Plus 

Framework 

Harvard Graphics 

IBM Displaywrite IV 

Lotus 123 

Microsoft Excei/Word . 

Muitimate Adv. II 

R Base for DOS ... 

Symphony 

Venture Desktop Publ. 

Word Perfect 5.0......... ....5... $229 


MULTIFUNCTION 
BOARDS 


OFI w/384K 

AST 6 Peck w/384 

AST Rempage Plus... 
AST 286-2 for PSII 

AST Rampage AT w/512K 
AST Hotshot 

Everex PSIi w/2 MG . 
Orchid Tiny Turbo 

Intei Above Boerd 286+ . 
Inboard 386 w/adapter .. 


Mouse Systems... 
Microsoft 





x ISSUE HIGHLIGHTS « 





Allington 
Computer 


replaced of repaii our discretion 
within ares and hte a ia 
manutacturars warranty. 

Quarantoe compatibility. Ran at 
and returned shapmonts are subject to 3 
festocking foe. 


roducts. inc. 


3025-E S. MALMO 


ARLINGTON HEIGHTS, IL 60005 


FOR ORDERS & SYSTEMS QUOTES: 


800-548-5105 


CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 
SHIPPING 312-228-6333 


TECHNICAL ASSISTANCE 312-228-1470 
Fax 312-228-0516 


Prices and Availiability Subject To Change Without Notice 


AST RAMPAGE AT NEC MULTISYNG IIA SHARP AST 6-PACK WORDPERFECT 
W/2 MEGABYTES MONITOR FO-300 FAX wesasK 5.0 
$799 $499 $1049 $199 $229 
EXTERNAL 5" 4 MB UPGRADE HP INTEL 2MB UPGRADE FOR — 
FOR PSit FOR COMPAQ 386 LASERJET It 80387-20 HP LASERJET I 
$179 $1495 $1689 $389 $489 


| 
| 
| 





HOURS: 

7 AM to 7 PM Monday-Friday 
8 AM to 2 PM Saturday 

Call on Sunday 





“COMPAQ 



































Visa, MasterCard, Discover 
and American Express 
Accepted 


=o 








IBM 1 nsultan' 
Next Day Delivery Laptop SLT 286 Bokeh ey, paler i 
Available for as 20/40 Mb 
Hews C8 $3800/$4225 $1910 bel i » Accrual Program 
($52,485 paid in 1988) 
IBM PS/2 MONOCHROME MONITORS WYSE 60 Amber or Gren $295 | 16M 
Mod 38 20 Mb Disk HES COMMER None Green adic ie ‘Sa bg ri 31128 
fe 286 2 Dis 1835 Mi ‘Amber 10 SOFTWARE juvetwriter Ul $1125 
hee aro on $6300 | COMPAQ VGA Mano $210 | Aldus Pagemaker $459 Propnnter X24e seis 
Model 55SX $2700 IBM PS/2 8503 $200 COMPAQ DOS 3.31 $89 Proprinter XL 24¢ $810 
Model Mb Disk $3200 MULTISYNC GS $249 dBase IV $455 Propnnter Il) XL $645 
Model oe Mb Disk. $3800 PACKARD BELL Amber/Green $85 OisplayWrite IV. NEC 
Portable 70-120 Mb Disk SCall COLOR/EGA MONITORS (8M DOS 3 3/4 01. $90/110 P2200 170/55 24 Wire $339 
Model 70—120 Mb Disk AMDEK C600/C722 344/435) |e ose sencard 11 $235 P5200 $507 
Model 70-A21—120 Mb Disk $7300 | IBM PS/2 8512 $435 (BM OS/2 Extended 11 $250 P5300 $705 
Model 80—44 Mb Disk $4250 | PGS uitraSync $i | Lotus 12-3V2.015W%" . . $292/200 POXi 400/140 cps . $1025 
Mode! 80—70 Mb Disk $4800 SAMSUNG RGB $245 Lotus Symphony $420 Color Opbon $118 
Model 80—115 Mb Otsk 35900 | ZENITH 1390 $22 | MicroSott Windows 206/386 $73/135 | Opidate 
Mode! 80—314 Mb Disk $8200 MicroSoft Excell 320/21 $365/477 
100% IBM internals VGAICAD MONITORS MicroSoft Word/Work $220/110 
CDMPAO AGCM Monto $1399 Multimate Advantage 2 $259 390/91 $464/635 
COMPAQ COMPAQ VGA Color “$s Norton Advanced Uilities 4.5 $85 te seo 
286 Mod 1/640 K Sian) |) aioe rage || pated ta on ML 172P $210 
286 Mod 1/40 Mb-640 K-Monitor 3 $515 pre pret Pu ML182 Turbo $230 
286e Deskpro 1/20/40 $19 c IBM PS/2 8514 $1150 First Pub - $75 . ; 
386 Deskpro 20€ 40 Mb/110 Mb $44 75 MITSUBISHI 6905, $2310 Quicken $4 anasonic 
386S Deskpro Mod 1 $2500 NEC MuttiSync XL $2050 sn $90/150 KX 1180 t 192/38 cps $179 
9386S 2omb/4om  $2700/2909 | NEC MultiSync Plus $8 90 ees ea ae ces $235 
386/25 110Mb/300Mb $6950/8900 NEC MultiSync 24/30 $519/679 Word Perfect 50 $225. KX 1124 102/48 cps 
Portable li Model 4 $2700 | PACKARD BELL $310 LASER PRINTERS 400 1592 180/38 cps sara 
Portable tll Mode! 20 $3400 ZENITH 1490 $610 Aflin-1 Font KX 1595 240/51 cps $429 
Portable Iit Model 40 NOVELL NETWORK HP DeskJst/Ptus KX 1524 240/80 cps $540 
Portable 386 Model 100 HYUNQAI Diskiess Workstation = $631 | tpgrcicpus poms 
Laptop SLT 266 20/40 $380 WESTERN CIGITAL 9 Node LAN kit el aa Expresswriter 301/311 $333/410 
100% COMPAQ internals w/WD Novell Driver. $850 PANASONIC KX4450 COMM./EMULATION 
TOSHIBA LAPTOPS — Entry tev] 286 Starter Ka, 4 Users. 6579 | TOSHIBA Papel. aser 12.8 Dios) | reMips/2\G0'e0's250 Eamon | wl $675 
T1900 PLOTTERS /SCANNERS, ETC. IBM PC XT/AT 5250 E mulation $675 
NOVELL 286 Software V.215.. $2100 s 
Hage tom | Mat teat wares wea | Seca aeeme 
13100/208 20m) | andes peti. HP Plotter 7550 2020 | BM PC XT/AT 3278/9 Emuaton $490 
73200 . ame ga ke 42N12x1 $Cal 
75200 46 Mb/100 Mb Sédoresod | ARONET PC120 Banani i eeccaeae $378/630 Us ROBOTICS 1200 Int $100 
ZENITH LAPTOPS Nec leuie arated pane US ROBOTICS 2400 Int $159 
Mod2 $1525 NP 600 Ethemet Card 150P $325 HAYES 12008 Int/SCIl $243/282 
Supersport Mod20. .... .. . $2265 | ARCNeET Passive Hub HAYES 1200 Ext $277 
Supersport 266 Modz0ld0” “'saisarse1s | ARENET Passive Mu Mean ened seus | HAYES 2400 Ext $419 
Turbosport 386 Mod 40. w/o Modem $5059 1 Ethemet Terminators FX 1050 260/84 cps Sime eee ale 
an 1200 wiSW $75 
aati Navel reine 6 seme Foon ear iB0 toe $459 | EVEREX 2400 invent $197/995 
286 System $1200 
8088 System $795 TERMINALS ToRReaeeaenatcae lt a aie 
DISK DRIVES IBM 3196 sioso | Losso 264788 SCal ] AST 6 Pack w/384K Scall 
SEAGATE a Mb Kit $259 IBM 3107 Mono . $1650 12550 400/133 cps $929 AST Advantage/2 for PS/2 SCall 
Se a pee || ee See Pa $195 | COMPAQ 1Mb Memory 386/20 & 20€ $595 
SEAGATE 40 Mb ST 251-1. $439 Amber or Green 533/80 eps $1399 | COMPAQ 4Mb Memory 386/20 & 20E $2200 
SEAGATE 80 Mb $630 =—= . = = Ceactiae toe cee See 
HI Se ’ 
Pa eeathicnie $125 We Will Beat Any Price". . Dick VIDEO BOARDS 
COMPAQ 144 1/3HT ..... $195 t Pee 
CINISCRIBE 20 Mb $379 am Deayipcale $425 
COMPAQ VOU 145 
Beene Mb/40 40 Mb Hard Card » Saat In Minois Cail. . . COMPAQ VGA i 
PROCOM 2 by? for PSI2.. $795 GENOA Super Hi Res 800X600 $17 
MAYNARD 20 Mb an SCall GENOA Super VGA $310 
rax GE RTS wel 
us if 
Hel age att SALES AND QUOTES (Outside Illinois): 1-800-634-8215 RP MonoGraptics . 369 
CANON FAK 25 si SHIPPING AND TECHNICAL SERVICE: 1-312-654-4170 coca $s 
MURATA M1600 . $899 QUOTE-A-FAX: 1-312-325-4968 ; CHIPS 
beset 5950/1159 All manutacturer’s warranties are © Pri i el 
SHARP FO500 $1400 ces subject to availability and 8087-1/2/3 . $220/149/109 
TOSHIBA 3010 $1275 good through AP Systems” change without notice 80287-6/8/10/A $167/220/259/355 
US vey : ted © Corporate accounts caii Brian. © Prices reflect 3% cash discount 80387-16/20/25/SX.  $369/469/550/370 
TOSHeA Ta70n Sa) © 135% APR Lease avaliable. © Aiow 10 cia tor parsing ACCESSORIES 
8 FAX ROLLS $340 © Over 4000 products avaliabie checkstarcea AB Switchbox $40 
COPIERS with $6,000,000.00 inventory in p Kensington Masterpiece $95 
CANON PC3-2 $539 stock. © Wire transfer accepted Proter Cable 6110720" 2028/80 
eee aes $1000 |= IBM AS/400 processes your order © Minimum $5.00 stupping/ 6 Outlet Surge Protector $25 
aa Se = ee mice 
TAPE e on : 
18M 6157 for PS/2 $1350 « Stock onfers placed by 4:00PM Restocking charge on retums. reat ety i 
TS cree as shipped same day * Educatonal P.0's welcome. LOGITEGH C7 Senal $59 
b xt $675/881 : 
MAYNARD 60 Mb for PS/2 s99 | © Credit cards charged apon ship- — ° Corporate terms available. Pe ele “tie 
MOUNTAIN 60 Mb $1199 meant oniy. © Prepay and deduct 1%. {BM Mouse $85 
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PRODUCT CATEGORIES 


——ESE—— SSS 
HARDWARE SOFTWARE Inventory 428 Utilities 435 
Add-On-Boards 414 Business 423 Mailing Programs 428 Word Processing 436 


CD-ROM 415 Business Project Manufacturing 428 QQ 
Cables wipe Meeement ES eaiea 428 MISCELLANEOUS 


Communications Magic 429 


Communications 415 Accessories 437 


Constructio 
Computer Systems 418 ern Preventative Bar Coding 437 


Disk Drives 41g Data Base Mastienance Books Gntaluaneal 


Diskettes 420 Data Entry Hpmammers Publications/ 438 
Expansion Units 420 Desktop Computer 


Publishing Public Domain/ Insurance 438 
Peripherals 421 Shareware 
Plotters 422 Engineering 
Power Supplies 422 : Religion Data Conversion 

4 Entertainment/ 
Printers 422 Games Sales Marketing Data Recovery 
S it 422 Fi ial Scientifi — 
ecurity inancia ientific Heenan 

ld a i i 

Flowcharting Security Disko cany 
SOFTWARE Graphics Statistics Service 


Consulting 
Real Estate Services 439 


Education 


Accounting Health Surveys Supplies 


ADVERTISING INFORMATION 


PC MAGAZINE MARKETPLACE, 3rd FLOOR, ONE PARK AVENUE, NEW YORK, NY, 10016 


@ PC Magazine Marketplace is a special $B ADVERTISING ACCOUNT MANAGERS $B NATIONAL ADVERTISING STAFF 
economical section designed to bring Sr. Account Manager, Group Advertising Director, 
together buyers and sellers in the IBM Glenda Campbell Roberts Kathryn J. Cumberlander 
standard market. 212-503-5118 Group Sales Director, 

AK, DC, GA, MA, NY, OH, PA, VA, WY Daniel L. Rosensweig 
Mi The section directs buyers to their best Kenneth Nova 212-503-5175 Support Manager, 
product and service solutions by grouping (CA 9399 & DOWN), FL, NH, VT, WV Monica B. Dixon 


all listings by category. 7 Sr. Advertising Coordinator, 
Kathleen Morris 212-503-5176 Linda Annis-Lopez 


i Advertisers may select the most (CA 9400 & UP), HI, NB, TN, UT Advertising Coordinator, 
appropriate advertising options as Michael Brooks 212-503-5125 Wanda D. Brown 


listings/ads are sold by the column inch. AL, CT, IA, IL, KY, ME, MI, MQ, NM, OK, OR Production Director, 


lori : é 
eed color Talend avaiable Nancy Mandelbaum 212-503-5156 pone Been 


@ Standard Directory Listings are also AR, DE, ID, IN, LA, MN, MT, NC, RI, SC, TX, WI, ee eorninatis, 
available and require a 4 issue minimum. — OVERSEAS 


Jonathan Adewumi 212-503-5117 
@ FOR MORE INFORMATION CALL AZ, CO, KS, MD, MS, ND, NJ, NV, SD, WA. 


212-503-5115 OR CANADA 


1-800-825-4ADS 
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/ADD-ON-BOARDS 


BUY DIRECT & SAVE 
386 MOTHERBOARDS ®@ TRUE 32bit 


16 © 20 e 25 MHz — FASTER THROUGHPUT 
© Up to 5.29 MIPS 
© 32 bit data bus 





© 10MB8 dram expandable to 16MB zero wait state 
© Coprocessor socket for 80287, 80387 or Weitek 
® Page/interleave memory 

© Sexpansion slots, 1x32, 5x16, 2x8 bit 

© Fast shadow ram @ AMI Bios 


AMAC South, Inc., 1075 Broken Sound Piwy., N.W. Boca Reton, FL 33487 
CALL 1-800-356-6676 


FRo, 





X-BANDIT 


the 640% DOS barrier and utilize 


the Advanced Features of the LIM 40 standard 


Ce 





© The Talotek X-Bandit was specifically designed 
{o ublize the advanced features of tha Lotus‘ntel 
Micrasoft EMS 40 Speciication Further, the 
XBandit's Segmented Memory Mapping capability 
allows the user to extend DOS size the 
640K barrier It 1s available in both @ and 16 bit 
versions for use in tho IBM XT. AT, and compatibles. 


© Segmentod Memory Mapping allows the usar to 
fill oul unused memory segments between 640K 





ang 1024K By “clawing” unused portiona of 
memory in 16K incroments, the user eflactively 
increases TPA siza LAN of custom software mod- 
ulaa, for example, can de loaded into these high 
mamory areas thus relieving the lower 640K of 

TPA for other application programs 

* Split Mamory Addressing allows the user to fill 

oul conventions! memory to 640K | 
© Extended Memary Addressing ia available for | 
the PCAT version | 
© 2 Mb capacity in a single sict Up in 6 Mbsysiem. 

© Parry checking 





CIRCLE $51 ON READER SERVICE CARD. 


PC & MORE, INC 
46757 Fromont Blvd Fremont, CA 04530 
Tol (415)226-1177 Fax (415)226-1377 


© Easy menu-driven auto configurebon software 

* Device driver includes print spooler and FAM drive. 
* Supports muititasiong with the appropnate sheill- 
ei "3 =] resident softwara package. 

(400/300200/100 DF) Prowde Scanmer 


$169 
irnertace Card 
(For PCACTAT and P52 Magmts 25°30 or PIV? Mocs 


$0100} Sofware Package and Manus * G//10 MHz apeed with 0 wait states. 12 MHz 


@peed with 1 wail atate 


© Ona year parts and labor 
Pertect Solution For 


Managing Your Voice 
Communications 


Voice Mail System 
Call Processing 
Telemarketing 


fF 4800 Poll Dive | 
Sacrament CA 95838 
(916) 920-4800. 


Batite amin Ful Sereen COA Emaabon Fax (916) 927-7084 





Color Graptuca Card amin Printer Pert 
EG-3000 $159 
Ennanced Grapnios Adaptor Fuly Compannie ant 
"8M EGA. CGA MOA and MGA 





MEMORY CARDS Order Processing 

7 F At Last!!! 
MEGASIT $99 © Call Distribution XL 
EMS Card Expandette 102 MO for PCIAT Uneo 1M a 1 5 Pi Ak 
DO Ronee Sport we 12 Programmers Tool Kit SOG EONEE py 


COMMUNICATION CARDS 


NET-300 $203) 
EmernsuCrempemaet Card 100% Compabite ann 
Nowell NE 1000 

M0-2400 Seo 
2400/1 200r800/208 LPS internal Moaeen 


—--) Complete Systems 


BIGM & UTH. 
as Starting at : 


aD 


PLUS 6 S/H 


CDNVERSION SET INCLUDES: 
° 1 MH 100ns RAM Installed * 80386/20MHz Motherboard 








a (415) 652-9600 * Battery —* Installation Guide * AM/ BIOS Installed 
CIACLE 952 ON READER SERVICE CARD 80386/25MHz with 1 Mb RAM $1595 
TALKING TECHNOLOGY. INC. 9PP 80386/20MHz with @ K RAM $995 
BRU PIEDMONT AVE OtmLano Capua OUD) 80386 SX/16MHz with 1 Mb RAM $995 
CIRCLE 553 ON READER SEAVICE CARD DRDER LINE (800) 627-6998 


EDITOR's 
CHOICE 


PMomeSmant Computing 


CIRCLE 555 ON REAOER SEAVICE CARD 


SP FACT FILE 
Get The Word Out! 


Your Product Has Been Chosen 
EDITOR’S CHOICE 


Let us take your article to Its highest tevel 


PC Magazine Marketplace 
the ultimate target market! 


The Prartstes Hor at teat Magarin bop Rew the 1 


of marketing potential with a reprint! 

‘To find out how you can have your aracle or review 
cleguntly cepemnted®* on #0 Ib paper stock, in 4-color. 
2-color of L-color, call or write today. 

Jennifer Locke—Reprints Manager; 
“aff Davis Publishing Company, 
One Park Avenuc, New York. NY lO016, 212-504-5447 


They'll DIRECT thesr attenteon to PC Maganne Marketptare 





= Minimun quantity 500 reprints 
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Time Master computer clock/calendar auto- 
matically enters time & date without 
valuable 1/0 slot. Transparent device easily 
installs between 26 pin ROM & its socket 
Time Master compatible machines: 
IBM PS/2. PC. & XT 
© All compatibles with 26 pin ROM. 
Time Master features 
© Easy installation in 26 pn ROM socket on 
motherboard or existing 1/0 cards 
* Software- Automatic date & Ime entry, 
interactive date and time adjust. 
© 10-year warranty, 10-year Iithtum battery 
° 30-day MONEY. Quarantee 
Allo shipped within 1 business day 
Time Master pari #202 TM 
$39.00 + $250 S&H 
800 432-9174 (24 hr.) 


Talus Engineering, Inc 


CIACLE 556 ON READER SERVICE CARO 


[ee SS ee 
@ CD-ROM 


Great Buys 
SHAREWAR 


] LESS THAN a 54 TS 
PRO | 
“SHAREWARE Grag Bag Vollll_ $ 99.00 

: 7000 + programs. Triendly interface 2 
SPECTRUM-DOVER Clip Art $299.00 : 
: 6500 images plus 250 lederal logos ; 
MICROSOFT BOOKSHELF a : 
; Low pnces on ail Microsoft CD-ROMs i 
: Bundled CD-ROM starter kits as low as 

$585.00 plus shipping 


FREE DISCOGRAPHY 


4830 W 77th St, Ste A. 

Mpis..MN 55435 

612-835-5240 voice 
ween 612-835-3401 lax 


;, "GREAT BUYS” image trom SPECTRUM ; 
CIRCLE 557 ON READER SERVICE CARD 


Drives (ready to run): 

Hitach: Extemal Dave 

Toshiba Drive for MAC SE/Plus/ll 

WORM Drive Special . Maxtor 800 MB 

Portable 286 w, ROM Dnve 
Drive/Title Combos: 

PC Staner Set (2 utles + Drive) 79 

Microsoft “s Library + Dave 

Comstock Photography + Drive (279 
Titles: 
Constitution Papers or Electronic Bible 

-RO isc 

Between Heaven & Hell 

C Library or Graphics Lab 

Consumer Staustics or Economic Stat 

ClubMac or Educorp (MAC) 

PC: Sig o¢ Pravda 

Ziff-Davis Computer Library (NEW) 

Oxford Enghsh Dictionary 
Hundreds of CD. ROM titles. Free 100. page catalog, 

AMEX/MC/VISA 
Bureau of Electronic Publishin 
68 Loussburg Square, Verona, NJ 07 
1201)746-303) 


CIRCLE 558 ON READEA SERVICE CARD 


SOFTWARE AND DRIVES 
See our display ad each month for specials 
(Look under index to Advertisers) 
You need competitive prices/expert advice/ 
prompt service/we're the largest & fastest. Free 
Catalog ° Unconditional Guarantees 
P.0's Accepted ° CALL US NOW 
ORDERS 800-MEGABYTe (634-2298) 
Inquiries (212) 737-8400, Fax (212) 737-8289 
Compact Disk Products, inc. 
223 East 85th Street 
NY, NY 10028 


PUT YOUR PRINTER UP 
TO 300’ AWAY 


WITH OUR NEW LONG RANGER™ 
PRINTER EXTENDER CABLEt 


© Uses standard 4-wire phone cable with modular 
plugs, up to 300’ (10 cable included) 

© No power supply needed 

© Works with PC/XTIATIPS2 parallel 

© Guaranteed compatible with all software 

© ‘year warranty; 30-day, money-back guarantee 


exemercane. $149.95 


EXTENDER CABLE . 


RANGER 


RANGER TECHNOLOGIES, INC. 
2235 FIRST ST., #119, SIMI VALLEY, CA 93065 


(805) 583-8847 


CIRCLE 559 ON READER SERVICE CARD 


Extender 


C4 by cybex 
a) 


Extend the distance be- 
tween Monitor/Keyboard 
and PC System Unit up to 
600 ft. 
CYBEX CORPORATION 
2800 H. Bob Wallace Avenue 


Huntsville, At. 35805 
(205) 534-0011 


CIRCLE 560 ON READER SERVICE CARD 


PC Magazine 
Marketplace 


2nd Color 
Option Available 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


‘CompFax Puts Efficiency 
at Your Fingertips 


onsider the benefits of buying 
your unit from CompFax: 

@the most competitive pricesea 

full line of FAX machines to fit 

Individual needs e expert 

technical Service and support 

@ fast delivery @ flexible credit 

terms e service contracts 

@ price protection warranty 

CompFax puts it 

all at your 

fingertips! 


-800-243-7775 
Call Today! 


Dealer inquiries welcome 


Sharp FO-300 Sharp FO-330 
7$1595 00 $1049.00 List $1995.00 $1149.00 List $1795.00 


CIRCLE 562 ON READER SEAVICE CARD 


Feed Thru Modems - 


“Built in A-B Switch Function!* “Doesn't use up the senal Port!* 
*Doesn'l use computer power* “Doesn't use up a siot!* 


’ Full 2400, 200 and 300 bps operation. 
‘ q For IBM, APPLE. MAC, LAPTOPS 
: J Newport Modems - 
2400 bps - Class 5 MNP - With Mouse, 
V TurboCAD, Dr. Halo tll and Mirror Il Soltware! 
_ 3 XECOM Tex: (408) 945-6640 FAX: (408) 942-1345 
CIRCLE 563 ON READER SERVICE CARD 
© 25, 50, 100, 150, 200, 
250 ft. iengths 
* No external power required 
« Lengths up to 600 ft. available 
by Special Order 
¢ Multiple Monitor Configurations 


available 
© Prices start at $219. 


CYBEX CORPORATION 
2800 H. Bob Wallace Avenue 
Huntsville, AL 35805 
(205) 534-0011 
CIRCLE $64 ON READER SERVICE CARD 


Add an Extra 

Keyboard and Monitor to 

your CPU up to 600 ft. away. 

© IBM PC, XT, AT, PS/2 and 100% 
Compatibles 

* Available tor MDA. CGA. EGA (TTL) 
and VGA (Analog) Monitors 
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5 4 TOSHIBA T1000 with PC KWIK 
Bet NU LG Power Pak and...DICONIX 150 
SS %e ) Parallel w/3' or 6’ cable and... 














SE DELUXE Carry Case. 
114-373-2006 é Aone cs $975 | 
DICONIX 150 Parallel w/3’ cable ........ COPIERS 
: Tonar cartridge not included. 
COMPAG SLT 286: 20MB/40MB .. 3899/4299 [De Ree eS: ce 
MITSUBISHI MP286L: 210/220 ... 1999/2499 JT Fax Board 9600 ........... CANNON PC7.............. 1099 
NEG MuliSpeed: EL I/D... cA mers Biais\oten sy Jam ag SHARP Z30 ................. 499 
rOspuee Laptop 386: 40MB.......... SHARP Z50................. 529 
es ee es ee ee ee ee ee ee ee ee WORLD PORT 2496 SHARP 255 629 
FREE SOFTWARE REIS OND eae SHARP Z70 ................. 739 
With prepaid (BY CHECK) orders ONLY. While Supplies Last. mie ie eer Lg | 
PC KWIK Power Pak with ....... tL ACCESSORIES | 
BORLAND Sidekick with .............. CANNON Fax 20............. MUST SPECIFY MODEL 
LOTUS Metro with.................. CANNON Fax 25............. AC Adapter: 110/220 volts: T1200... . 99 
BORLAND Sprint with ................ T8200 J ss AC/Auto Adapter with Battery: 
MICROSOFT Windows 386 with .. MURATA 1200............... Specify: T3100, T3200, T5100....... 
a ee ee ee MURATA 1600............... Auto Adapter: T1000/1100+ ....... 69 
TOSHIBA: COMPLETE LINE NISSEI 303 2... ... 0.2... ee ee Bae See ae Taree laa ee 
T1000: 512k, (1) 720k floppy, 6.4 Ibs., battery... ... PANAFAX UF-135............ Carry Gases: risdats0a/1200 ...... 60 
With 768K Card: Can be set as RAM disk... .. PANAFAX UF-150............ Other Models .............. 99 
T1200F: 1MB RAM, (2) 720k floppies, 10 Ibs. ..... PANAFAX UF-155............ DELUXE Carry Case: w/shoulder strap, 
T1200FB: Backlit model ........-2...-.--5- PANASONIC KXF 100 ........ | axtra pockats for SW, manuals, portable ; 
T1200HB: 20mB, 9.5MHz, 720k floppy, Backlit CGA, PANASONIC KXF 120 printar, atc. Specity modal ......... 149 
Ramovable/Rechargeable battary, 11 Ibs. ....... 22 4S ie cme uecuamimiys > Capen ee Leather Case by Toshiba: Specify for 
T1600: 20MB, 12MHz, 1.44 floppy, Backlit EGA screen, RICOH RF 850............... T3100, 3200, 5100 or 5200 ........ 275 
Ramovabla/Rechargeabla battary, 11.6 Ibs. ...... 304 RICOH RF 900............... } Expansion Chasis for Toshiba .. 899 
T3100E: 20MB, 12MHz, 1BM Compat half slot... . . SHARP FO-220............... Expansion Slot (1): WonUnder .. 275 
T3200: 40MB, 12MHz, 2 IBM Compat siots...... . SHARP FO-300 ...........0.. WonUnder II: 2 slots ......... 375 © 
T5100: 40MB, 80386/16MHz, 2MB RAM, EGA .... SHARP FO-330 .._ Floppy 5.25” External: | 
T5200: 40/100MB, 20MHz, VGA, 2 slots.... 5799/6799 | SOME EMBO ses ra 9 aos 299/349 
SHARP UX-180 .............. MEMORY EXPANSION: 
ZENITH Supersport 2/20......... 1469/2249 | SHARP UX-350 .............. T1000: 768K Card ............ 269 
Supersport 286: 20MB/40MB ...... 2999/3399 | TOSHIBA 30100 ............. W200: 1MB OR see ees ee 649 
Turbosport 386/40 ..................2.4. TOSHIBA 3300 ............. T1600: 2MmB ............... 1099 
TOSHIBA 3600 ............. T3100E: 2MB ...........00e 1099 
MONTHLY SPECIALS | TOSHIBA 3700............. T3120: 1MB/2MB ....... 649/1099 | 
Prapaid by July 20, 1989 with CHECK ONLY PRINTERS oe x Sa aimee oe cliee ear ees bats | 
AVATEX Fax - 110/220 Switchable ....... DICONIX 150 Par w/3’ cable ..... MODEMS: Specify Laptop Model 
CANNON Fax 8/Fax 15............. 599/699 | PANASONIC 1180............ Adaptamodem 2400......... 249 | 
MITSUBISHI: Diamond Scan 1371 w/Tilt & Swival and PANASONIC 1191............ Megahertz 1200/2400 .... 169/229 
GENOA SuperEGA HiRas + (Version 4880-9) and PANASONIC 1124 - 24 pin..... NEC 1200/2400......... 199/369 
Gam Graph Software... ..- +++ 22 eee eee PANASONIC 4450 LASER .... Prometheus 2400........... 229 | 
EC SitiSyie 0 2x4 ep ee vane as KENSINGTON Printer Stand . Toshiba 1200/2400 ...... 269/329 
ee PAGE rae Y/6 Gabe With Printer .............0000- World Port Pocket Modems: 
NISSEI Fax ee aaah umianiemts So 1200 without AC Adapter... 139 
PANASONIC KXF 100/120.......... SHARP WIZARD Tepe lth AG Meanet oso 13} 
QUADRAM JT FAX: Portable 4800 pee ll ge Ie scl Chl eo 
RICOH Fax RF 850 RE 900 ......... 699 Hand Held Electronic Organizer 2400 Ext w/Carbon Copy +. 269 
ee Rar ieee See You get @ 200 year calandar @ 440 evant schedule | Ext Modem Cable for Toshiba ... 25 
ae, ee ti Wi rane, Po creaan ae @ 700 name é number talephona directory © | NETWORKING: Ethernet card for 
BE i a ESSE function calculator @ word time clock tor over 200 | _ 11200/1600/3100/5100....... 499 
INTEL citias world-wida and ® local tima clock...and | SOFTWARE for LAPTOPS 
BO0287-B/AOP ens err much, much mora. All in a hand held unit. Battery Watch/Brooklyn Bridge 40/99 
80387-16/20/25 ............... Special Introductory Offer ..... $229°|"Caplinkdll.;..c 6... gee 99 





Li : 
a) FREE SHIPMENT x | 22% %icmnrmmeorn/emonn | | FOREIGN ORDERS WELCOME 


LN T # PREPAID orders only (by check) with UPS Ground to 48 contiguous states. Allow 2/3 weeks | for compatibility. Refused shipments subject to 20% charge (Min $50). | tems/countnes may be more All credit card orders add 5% to total 

















mG for personal & company checks. Cashier check orders shipped immediately # COD » AMEX * MC & VISA « amount No LC or COD orders 
VHS PLEASE REFER wn AD# SR 792 6932 Westminster Avenue, Unit 194 ¢ Westminster, California 92683 
roy. o.i9 2 <, AS af 2 = PENI DP SN IDS PAS Penk? Naw NIP ON IPSN IDS, SR 





OISROUSND IIS OSS SSNS SNORE 


VCR 


TOSHIBA 
LAPTOPS 


FAX 


$385 


ZENITH e NEC e EPSON e MITSUBISHI e COMPAQ e SHARP 


TOSHIBA LAPTOPS 


T-1200 F 2 FLOPPY 
T-1200 FB 

T-1200 H 20 MB hrd 
T-1200 HB 20 MB hrd 
T-1600-286 + 20MB 
T-3100E-286 + 20MB 
T-3200-286-40MB 
T-5100-386-40MB 
T-5200/40MB 
T-5200/100MB 


ZENITH LAPTOPS 


Supersport Model 2 
Supersport Model 20 
/ 


$4495 


SCALL 


Turbosport 386/40 
Turbosport 386/40M 


NEC LAPTOPS 


MULTISPEED EL 2FLOPPY ...$1499 
MULTISPEED HD W/20MB ...$1949 
ULTRALITE 1 MB 

ULTRALITE 2 MB 

PROSPEED 286/20MB 

PROSPEED 286/40MB 
PROSPEED386/40MB 


MP 286-210-2FLOPPY 
MP286-220-1FLPY-20MB 
MP286-240-1FLPY-40MB 


COMPAQ LAPTOPS 
SLT 286-20MB 
SLT286-40MB 
EPSON LAPTOPS 


EQUITY LT 2FDD 
EQUITY LT 20MB 


PC 4502 2FLPY 
PC 4521 1FLPY 20MB HRD ...$1695 


PACKARD BELL 
COMPUTERS 


PACKARD-BELL PB286-12 
8, 10, and 12 MHz: one wait state; 1.2 MB 
kali paraliel/serial port;expandablie to 
15 MB; DOS 3.3/GW basio; 101-key keyboard; 
640K; Western Digital Hard drive/floppy con- 
trol card; many more features; 
monitor not included p 
SYSTEM MONO CGA ___EGA 
20MB 1649 1779 2029 
40MB 1789 1919 2169 


VGA 
2099 
2239 


PB286, 12MHZ 
PB386, 16MHZ 


386-20w40ms 


a 
One Meg on Board, 1.2 Meg Floppy, Full Size 
AT W. 200 Watts Pwr Suppy Ser/Par 101 Key- 
board. American Sys. 


MONITORS 


PACKARD BELL (AMBER/GRN) 12" .$89 
PACKARD BELL (AMBERYGRN) 14" $129 


KXP-1180 
KXP-1191 


KXP-1592 


KXP-4450 LASER 


SCANNERS 
CANON 1 X12 $ 
MITSUBISHI-SP-MU216AF .. SCALL 
CHINON 


FAXCARDS 
QUADRAM JT 9600 
RICOH DX-1 FAX systewsortware CALL 
COMPLETE PC raxsoarp 9600... . $369 


FAX MACHINES 


SHARP UX 30 REMFG . $385 


NISSIE 303 
MURATA 1200 
MURATA 1600 
RICOH RF800 
RICOH FAX 10E 
RICOH FAX 15 
RICOH FAX 25 
RICOH FAX 35 
RICOH FAX 65 
RICOH FAX 75 
CANON FAX 8 
CANON FAX 15 
CANON FAX 20 
roy Ve) 0 a2.) 
oy VN (0) \ by23) 

for V\ (0) yA!) 

for VN (0) \ ec ta10) 
PANAFAX UF 140 .... 
PANAFAX UF155 
PANAFAX UF150 
PANAFAX UF 250 
PANAFAX UF 260 


SANYO SF100 
SANYO SF 200 
SANYO SF 515 H 
SANYO SF 725 
SHARP FO 220 
SHARP FO 300 
SHARP FO 330. 


SHARP UX 180 
SHARP UX 350 
SHARP FO 550 
SHARP FO 700 
SHARP FO 800 


TOSHIBA TF 211 ...$1295 


Terms: These are Prepayment Prices, Discover VISA/MC/COD + 2.9%, Restocking 20%. Accept Cashiers Check. We 
check for stolen credit card. Prices subject to change, ail saies are finai, defective items repiaced or repaired, in warranty. 


1-800-383-3199 ™«« 


TELEPHONE PRODUCT CENTER 12603 Hoover St. e Garden Grove, CA 92641 @ FAX 714-891-1202 
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“Good performance 
under load, elegeni 
design, low price, 
simple cabling 
requirements, and 
bread compatibility.” 
—PC Week 


Invisible Network. 


Expanded Memory Support. Invisible Network 

is the only LAN that supports expanded memory. On 
computers equipped with expanded memory version 
4.0, your DOS memory overhead can be as little as 3K 
for a workstation, 13K for a server. And you can increase 
total DOS memory from 640K to 704K—Now you can 
have over 630K of free DOS memory while running 

the network! If you don’t use expanded memory, the 
overhead ts still low: 60K for a workstation, 80K 

for a server. 


“The invisible 
Network is terribly 
eesy to install. And 
it's inexpensive.” 
—LAN Magazine 


“A joy to use. t highly 
Tecommend it. 
-Data Based Advisor 


® Prices include network boards and software— 
Nothing extra to buy. 

* NET/30 Network Operating System is full-featured, 
easy to install, and has extensive on-line help. Can be 
used with or without expanded memory. 


Model 200 Model 300 
IBM PC/XT/AT IBM PC/XT/AT 
8 Bit 8 or 16 Bit 
1.B Mbps 3.0 Mbps 
Twisted pair = Twisted pair 
$215.00ea.  $315.00ea. 


© File sharing, print spooling. file/record locking 
electronic mail, menu system, security, network 
Management, diskless workstations, diagnostics. 

* Also compatible with NETBIOS, IBM PC LAN Program, 
Novell Netware. 

= 30-day money-back guarantee and one-year warranty. 


Model 300/A 


Micro Channel 
16 Bit 


3.0 Mbps 
Twisted pair 
$399.00 ea. 


Ethernet 

IBM PC/XT/AT 
8 bit 

10.0 Mbps 
Thin coaxial 
$399.00 ea. 


Compatibility 


Speed 
Wiring 
Price 


lavisible Soltware, lnc. 
1165 Chess Drive 
Suite D 

Foster City, CA 94404 
(415) 570-5967 

Fax (415) §70-6017 
For more information, call (415) 570-5967 or write. 


FREEFAX 


PAPER WITH EVERY MACHINE PURCHASE 


agage,| New Fax Machines 


CANON | from only *G49 
XEROX | Highest Discounts in the country! 


Fast Shipping call today before 3 PM ‘esx We will ship 
your machine that day! 


Enthusiastic knowledgable sales people to help you. 
Convenient Payment programs. 


Satisfaction Guaranteed Never a worry when you 
buy from us! 


Thorough comprehensive service and training. 
Full Factory Authorized Warranty Service. 


We are the FAX Specialists, we only sell fax and are good 
at it! 


1,000's of Incredibly happy customers 
who love us in all 50 statesi 


2 "FAX OF AMERICA 





1-800-342-FAXX Jui 
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@ COMMUNICATIONS 
RS-232 RETWORKING 











° Network up 0/50 serial ports over a single pat of 
lelephone wires in any t . _ Iransparent to ail 
Software Busit in menus Ip screens 


© Access any PC. prinler. modem. plotter, or 
Menicomputer Irom your keyboard!! 


© Choose print destination from within spread sheet or 
word processar with POP Be eee utility. 








Includes BACKGROUND SPOOLING and_X/Yeodea. 


© Uses existing telephone wires in most offices Easy 
fo install, Iran and use 


© Add stand-alone BusDrivers, one at a time, at any 

the network. or use standard telephone 

pala '9 add separate addressable ports lo a 
yack! 











© SPECS: Distributed. packet-switched, full- Dan 
asynchronous. AS-232 data network Suy 
devices, independent speeds up to 38, BPS iat 3 
devices may be simultaneously engaged tn lull- 
duplex Conversation) 


$350 Per BusDriver 


(1 per port) 


39Q5 Each in Six-Packs 
TMCOl 
(508) 485-6950 
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m@ COMPUTER 
SYSTEMS 


IBM PS/2’s 


30 to 40% off! 


Retail Your Cast 


IBM 30-26 
IBM 30-286 
18M 30-031 
IBM 50-061 
IBM 60.041 44MB 
1BM 60-071 70MB 5,795 3,675 
1BM 70-£61 60MB 5.495 3,495 
18M 70-121 120MB 7,995 $,245 
IBM 70-A21) 120MB 11,295 7,895 


6,995 4.250 


OMB $1,995 
20MB 2,595 
30MB 3,250 
60MB 


$1,395 
1,815 
2,195 
3.650 2.495 
5,295 3,295 


IBM 80-041 44MB 
IBM 80-071 70MB 7,995 


4.825 
5,945 
8.395 


IBM 80-111 1ISMB 8,995 
1BM 80-311 314MB 11.995 
IBM 5250 EMULAT. KITS 595/625 
IBM PS/2 MEMORY SCALL 
1BM PS/2 PARTS - OVERNIGHT DEL 
IBM SOFTWARE 30 - 50% OFF LIST 
HP. LASERJET I 1,695 
HP LASERJET UD 25795 
American Micro Computer Center 
6073 N.W. 167th Street, C-25 
Miami, FL. 33015 


(305) 825-5565 
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@ COMPUTER 
SYSTEMS 


WULILNELL oo lLAALUASMEESTLL 
=f MaRYMAC® 
of Discounting 


Computers, Fax 
& Cellular Phones 







Radio Shack’ 


Sco‘ 


Tandy 


ttf MARYMAC woustaies nc 
22511 Katy Fwy 
Katy (Houston! TX 77450 
1-713. 392-0747 FAX 1713) 574-4567 


uli ATT 


HHMI 
= mitt HUAHUTAIET 















Computer Systems/Disk Drives 





8038 8MHZ 640K 20MB CGA $985 
286 10MHZ 640K 40MB EGA $1609 
386 25MHZ 72MB HD Super VGA $3369 
BULLET 286 10MHZ upgrade XT $205 


SEAGATE ST251 40MB HD $333 
SONY 3.5” F. Drive 720K $71 
SONY 3.5” F. Drive 1.44MB $91 
FUJITSU 5.25" F. Drive 360K $66 
FUJITSU 5.25” F. Drive 1.2MB $78 
VIDEO-7 V-Ram VGA $479 
NANAO 16” Flexscan 1280x800 $989 





1234 South St.. Long Beach, CA. 90805 
Tels (213) 422-4444 
Fax: (213) 422-7676 
CIRCLE 571 ON READER SERVICE CARD 


( 1-800-GO TO PRC 
a GREAT PRICES 
f example: 


10 MHz Ar ree VGA System 


Highest Quality Components 
Knowledgeable & Courteous Personnel 
Full Line Computers & Peripherals in Stock 
Gel i) all al: 


PRC Technology Inc. 
9460 Telstar Ave. #1 
El Monte, California 91731 
IN CALIFORNIA, CALL: 1-818-350-8810 
CIRCLE 572 ON READER SERVICE CARD 





PC Magazine 
Marketplace 


























i COMPUTER SYSTEMS 


$1713 
386/25MHZ 


CALL TODAY! 1-800-999-2807 
Complete System with 1MB-OWS, MONO 


1.2MB FD, 287/387 SOCKET 
100% COMPATIBLE NOTRICKS NOHIDDENCOSTS! 
| LOWEST PRICES FOR: 
1.1 HO, EGA, VGA, 286/12, 286/16, 386/20 
COMPATIBLE WITH 05/2 AND ALL MAJOR NETWORKS. 
FULL TECH SUPPORT AND CUSTOMER SERVIC! 


| CAPITAL COMPUTERS, INC. SINCE 1980 
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LATEST LAPTOP MODELS 
ZENITH © TOSHIBA @ NEC @ COMPAQ © SHARP 
HITACHI @ EPSON ° MITSUBISHI ° DATAVUE ¢ ° AMSTRAD 


il for av. vono 


Convenient one-stop shopping for all your ees; 
accessories and ories and upgrades! 
ORDER BEFORE 3:00 PM. FOR SAME-DAY SHIPPING | 
NEXT cay Petey AVAILABLE | 


w2 OAR 


FAST, FRIENDLY & DEPENDABLE SERVICE 





00386-25MH2-1 10ND Si= 27.9 


“tacawoe” (213) 655-3605 
Fax (213) 655-8945, 


Vise MC 
Preas abject to change 





COMPU-ters 
ALA Advanced Legic Research 
Flexcache 5X306Z-40 


UF2¢0(28aK) 
Senyo SF725(812K/1MB} 
Panasonic KXF120 


6262 Sunset Dr. - PH218 
S.MIAM, FL 33143 
Tel : (305)284.9534 Fax : (305)661.8967 
CIRCLE $76 ON READER SERVICE CARD 





Rent From 
The sake 


9 


The Professonats n Computer Rentais™ 


1-800-444-9930 


Locations 
Coast-To-Coast 
Bach Franchise is independently owned b opermed 
CIRCLE 563 ON READER SERVICE CARD 





“LOW PRICES FROM THE LAPTOP SPECIALISTS” 
LOW COST MICROCOMPUTERS 4_ACO.7EI2 
00396-20 $1689 90286-12 $1249 * 
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eh PG-RENTL 


Also Available: Next day 


@ (BM PS/2 502, 70. 80 
e Compaq Deskpro 3865S, am where 
in the 


386E, Portable Ill, SLT/286 
U.S.A. 


tees Syme 42 tm fragey mY Keyteee mover Comperane 
2 caste eye Tm memory 2 He Mesos oe ae 

coms rem sum memory B17 tou ME Beate vie 

mee Cre eu tim vee 409 

©] USeereey Leen + ass PE E48 Leer 2 te 

8 harwrera treo 3 Uae 500 

Wh Mot cant carsenastiy @ UP cso Ne nad SH) 

SA sar network OH (2 208 6 REAL tor ote SHE 

© er marmrh + 9065.2900 9 READY or eer SEDO 








‘© Macintosh SE, SE/30, Mac lex 
je Apple Laser Writer NT, NTX 
| ot PLaserJel Series II 


$00 PC-RENTL 


Call Toll Free 800 727-3685 
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IBM PS/2 30-286 

















P.O. BOX 1418, OAK PARK, IL 60306 
1-800-777-3574 
Fax: 312-916-6188 
ELS ENTERPRISES LTD. 
CIRCLE 577 ON READER SERVICE CARD 
PROMPT DELIVERY —— ee ——— 
@ DISK DRIVES 
‘20-MHZ Glock Speed @ Landmark — 25 MHZ rf : — a as 
@ 1 MB RAM @ High speed H & F Disk , 
Controller 1 2 Floppy @42 MB Hard Disk =“ bs 
@ 101 KB @H+-Rez Mono Monitor @ XENIX & Capacity Flat Rate SPECIAL VALIO THROUGH 8/15/89 ; 
NOVELL Compatible @ One Year Warranty @ | 10-19mb $99 $89.10 We repair most major brands ! 
‘All Ths Complete For $1895 4 FLOPPY DRIVE REPAIRS 
PRACTICAL 8 20-30mb $125 $112.50 FLAT RATE ONLY $45 ' 
31-40mb $150 $135.00 90 day warranty on ail repairs. | 
pila Mat Lal ® 41-4gmb $175 $157.50 5 day turn-around time. 
1200 Mohawk Bivd . Springfield Of 50-85mb $210 $189.00 jb TECHNOLOGIES, INC. 
TO ORDER (503) 726-7775 21011 Rtasca St. #F 
TECH SUPPORT (503) 726-7789 86-120mb $275 $247.50 chatsWonniCA etait | 
FAX LINE (503) 726-7852 5 121-150mb $325 $292.50 Telephone (81 8) 709-6400 | 
Dealer inquines Welcome Test & Eval. $25 
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Why waste your time 


formatting disks? 


Preformatted disks 
save you time and money! 


fe Nashua - 3M 
1/4" (from 48¢) « 54" HD + 3'/o" « 34%" HC 
Fe toll-free TODAY! 


1-800-321-4668 


In Colorado (303) 423-0371. Open 8:00 to 5:30 
Mountain Time, Monday—Friday. 


r:VAS 


ALF Products. 3940 Youngfield St., Wheat Ridge, Co. 80033 
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MAJOR BRANDS FOR LESS! 
BULK DISKS & TAPES 


FORMATTED & UNFORMATTED 
100% CERTIFIED ° LIFETIME WARRANTY 


CNG Bc Ene 


5%" DS/DD 49° 514" DS/DD 39 202000 15.94 


i a QD300XLP 17.84 
3y2" DS/DD 1.05, 51%" DS/HD 89° anéo0a 19.53 


‘Tapes 5 per box 3 box min 


rie FOR FULL PRODUCT LINE 


in ny 201-462-7628 BOO.22 2.0 490 x 201-182-5658 


@ 24 Hour Shipment ¢@ 


MEGASo/t 


PO. Box 710, Freehold, NJ 07728 
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Formatted Diskettes 
Bulk Packaged 


5.25" DS/DD 
5.25" DS/HD 


3.50"DS/DD $121 
3.50" DS/HD $325 


*MSDOS & APPLE Formats 
* Highest Quality Media 
BASF, SONY, Mitsubieh! 

* Includes Sleeves & Labels 

* Price Based On Qty 250 

* Private Labeling Available 

* Same Day Shipping 
Diversified Systems Group, Inc, 
P.O. Box 1114 
lasaquah, WA 98027 
(800) 255-3142 (206) 382-0000 








AM 
"10~ $16.50 


“or. = $7.50 Gaxs- 10 - $7.50 
-08-$7,.00 64n4-12 - $ 7.00 
=10-$620 img 21-08 - $16.00 
=12-$5.70 Imgnt- 10 ~$16.00 
41256-15- 65.25 imgut- 12 ~ $15.00 
ALSO AVAILABLE SIMMS, SIPPS, PLCC 


087-2 ~ $116 00 
8087-1 ~ $168 00 


60287 - 10 - $215.00 
80387 - 16 ~ $315.00 
80287-6-6128 00 80367 - 20 ~ $375.00 
80287-6-$18800 60387 - 25 - $470.00 


2 
42600 
CALL FOR QUANTITY PRICES 
1-800-2-SABINA 
SAGINA INTERNATIONAL, INC. 
7 Brea Canyon #4, Walnut CA 9179 


(714}594-6536 » F + FAX (714)595-4008 


PRICES SUILECT TO CHANDE WITHOUT NOI 
CIRCLE 585 ON READER SERVICE CARD 





MEMORY &% 


64-15 P $1.25 ONE MEG, ZIP 
256-15 P $5.95 SIP AVAILABLE 
256-12 P $6.95 INTEL CPU IN STOCK 


MODEM zrez 
VOICE CARD 


$69 
$199 


(744) 730-112) FAX: (714) 730-3037 
ICES SUBJECT TO CHANGE WITHOUT NOTICE 


ve 


@ = 
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A 386 L') yas $429) 
Rampage 206 Plus (Ok-8M)}. $379) 
Plampage2 286 for PS2 50/60. . $call 
ine Above ae Plus ($12k-2M) $399) 
bove 286 PS Pius (51 eee aM $44: 
Abs Board 2 Plu 


) . $299) 
Inboard Cure PC ale seal PAY (On tea 
Quedboerd {0- 

GRAPHICS CARDS 

HERCULES Mono: $198; ATI VIP. $289) 





QUAD Pri : Scall; VEGA VGA§$299) 
| HARD DAIV! 
SEAGATE Xits from 20mb 3 a 
\ ace ee from 20mb 
| PLus from S19 
tewonved. ena IMB, SimmaModules$call, 
FLOPPY DRIVES: Toshiba for 
PC, AT $89, 1 2B, $99, 35"; $99) 
External aire drives for PS2 Scall 
COMPUTERS..AST, SAMSUNG 


Tepe Beckup Maynard, Everex 
VLM Computer Electronics 


10 Park Plece, Morristown, NJ 07960 
(201) 267-3266°Visa,MC,Check or COD 
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PROMPT. Ree tt 


SAME DAY SHIPPING (US 


OYNAMIC RAI 


'S, 7 2aaw 10-w SHIP VIA FED-EX ON SAT 
Egaocrssons thc 
INLIMITED INC 


“Peal su 2674081 


| DYNAMIC RAMS | 
SIMM wim $CALL 
4MBIT 1000 











THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET _ 


@ EXPANSION UNITS 


son Sipps 


goo 
free ‘gitt Ava 


“ae we 20%, tt Sripein® 


a 
Vv ‘5a i 


FOR LOW PRICES 
(415) 398-2987 


We ship within 24 hoursim tm pstore 2 


#100% 


Guaranteed 


*Prices subject to change 
PO Box $90127 San Francrsco, CA 94189-0127 





CIRCLE 588 ON READER SERVICE CARO 


@ PERIPHERALS 


9-TRACK TAPE 


Data Conversion Systems | 


© Exchange data between 
mainframes and PCs, 

© Transfer data fram tape to 
disk, and from disk to tape 

¢ Supports Micra Channel 
systems. 

¢ PC-DOS and Xenix versions 

© Complete sudsystems 


FLAGSTAFF 602-779-3341 
ENGINEERING Fax 779-5998 


CIRCLE 594 ON READER SERVICE CARO. 


re PERIPHERALS 
ot 
TOSHIBA LAPTOP COMPUTERS 


*2400 bps Expansran Siol internal Modems for 
Ttto0 +, Tt2 600 

M24EC - $399 

M24ES - $399 AUT] 

*2400 bps Internal 

M24IC - $349 AJIT 

*2400 bps Butit-in Mo 

M2481 - $299 RJT 

*COMMS-2 Expansion 


* ower icp 5 oe 
PRODUCT R&D Corpetaition 

1194 Pacific #201 San tus Obispo CA 93401 

Phone (805) 546-9713 FAX (805) 546-9716 
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| 


9-Track Tape 
Subsystem 


ik ! 


MINISTREAMER™ 


Now you can exchange data files 
between your IBM PC/XT/AT 
and any mainframe or mini- 
fon aver uote compatible 
or 6250 BPI 9-Track lape 
Unlt can also be used for disk 
Dace Tranafer rate is up to 4 
egabytes per minute on PCs 
compatibles Subsystems 
include a or 1044” streaming 
tape drive, tape coupler card, 
cables and software. 


LIJURLSTAR. 


9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 
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THE 
SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE 
IBM STANDARD 
MARKET... 
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ALLNEW!!! 


9 TRACK TAPE 
SUB-SYSTEM FOR IBM 
PC/AT/386 


starting as low as 


$2,595.00 


1 YEAR Warranty! 


For information Interchange, 
Backup and Archival Storage 
Faaturing: 


ANSI Std. at 800°/1600/3200 dpi 
Software, cables and controller 
Protective dust cover/door 
MS DOS, Xenix .DEC compatibis 
SCSI*, AT Bus or MCA Interfsce 
25/50/100 tps speeds standard 

* optional 


AKSystems Inc. 

20741 Marilla SI 

Chatsworth CA 91311 

Tel: 818/709-8100 FAX818/407-5889 
CIRCLE 900 ON READER SERVICE CARD. 


9 TRACK 
TAPE SYSTEM 


LA FOR pale 


= 


» Maintrame to PC Data Transfer 

+ High Speed Backup 

+ All Software, Complete System 

Service and Support, aasy 
Installation 


cat! (816) 343-6505 oF writa to 


CONTECH Computer Corp. 
P.O Bex 183 Torrens, CA H1386 
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@ PERIPHERALS 


9-TRACK TAPE SYSTEMS! 


OVERLAND DATA IS THE 
EXPERT when it comes to 
connecting your PC to the 
mainframe and mini computer 
world. OUR ENGINEERS 
DESIGNED the most 
successful tape drives in use 
todey. 

© PC/XT/AT/386/PS2/compatibles 
© 800, 1600, 3200, 6250 BPI 

© Free tutorial on tape systems 

© Fastest tape subsystems available 
* EBCDIC/ASCII conversion 

© IBM & ANSI labeled tapes 

© DOS, XENIX, UNIX, PICK 

© Highest quality customer service 
© Quick delivery 

© Software tools supplied 

© Stock full range of tape drives 

®@ Network backup and More! 


Overland Data Inc. 
$620 Kearny Mesa Rd. 
San Diego, CA 92311 
Tel: (619) S71-5555 © FAX (619) $71-0982 
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9-TRACK TAPE 


CHECK OUR FEATURES 
CHECK OUR PRICES 
We Support IBM PC/XT/AT, 
PS2, Mac and Sun 
Unix, Xenix, DOS Dnvers 
800/1600/3200/6250 BPI 
Tape Duplication 
Linkable Modules 
Easy and Fast Conversion 
Disk Backup/Restore 
Unlimited Block Size 
256 K / 1M Ram on Card 
Best Prices - Call Today 
800-223-3639 
415-324-9114 
meatech 


525 Alma Street, Palo Alto, CA 94301 
Quality Conversion Products Since 1980 
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PC Magazine 
Marketplace 
2nd Color 
Optton Available 








@ PERIPHERALS @ POWER SUPPLIES @ ACCOUNTING 
we oD Aone a 
t Accounting System 
Powerful financial and reraetal ey Paes 


Ot not-for-profit and governmental organizations. 
The System features multiple fund and fiscal 
years, user-defined reports and six levels of 
account coding Modules offered G/L, AP, WR, 
Payroll, Encumbrance, Expenditure Budget, Reve- 
fnue Budget and Lotus/DBase interface MIP FAS 
is available for 18M XT and compatibles. 
MICRD INFORMATION PRODUCTS 

505 Eas! Huntland Dr, Suite 340 


Choice et | 


Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUND 
‘Sdencer 150W (Run 64% quieter) 
Turto-Cool SOW (Run 25*-40° cooler) 
Turbo Cool 200W (Aun 30°-45* cooier) tysioms PC-FUND 


The leading fund accounting system for local 
govts and non-prolit organizations Modules 
include General Ledger, Accounts Payable, En- 
cumbrance, Obligalion Tracking, Accounts Re- 
ceivable, Payroll, Budgeting, Fixed Assets and 


Slandatd 200W (UL. tully lested) 
‘Stancer 200W (Run 69% quieter) 
Turbo Cool 250W (Run 20°.35° cooler) 
Turbo 375W (industry's best 2yr war) 


‘ma PACIFIC “trav 
fuanmined! 





AFFORDABLE 





water AND power surges for as little as $39 a 
year Call for details & immediate coverage 
1-800-848-3469 


iz70w \Desipro Spariee gowns} aarsata ae - Da Pl Tha syen supe i» ” by 
(CIRCLE 751 ON SERVICE CAR oi a 
PC POWER & COOLING. INE.| _ P= PC and most MS-DOS and XENX computers 
flay easiest oe vieiMGieOOTee AMERICAN FUNDWARE, INC 
= CIRCLE 600 ON READER SERVICE CARO a SECURITY fal al co 80477 
CIRCLE 595 ON READER SERVICE CARD INSURES FOR POWER SURGES! (800) 551-4458 (303) 879-5770 
twee When SAFEWARE designed the original com- 
puter insurance policy, they decided to cover 
@ PLOTTERS even the notorious POWER SURGES Today you ply eat tied ane 
Can buy Comprehensive, fll eplacernenl pro-—VOICER & AVR *SALES ANALYSIS 
tection against thefl, accidents, fire, earthquake, *SERVICE BILLING “ORDER ENTRY 


“D8 COSTING *J08 ESTIMATING 
“PURCH DAD/INVENTORY *PAYROLL 












e $99 ea + s&h w/dBASE 2, 3 or 3+ Source Code 
Large Format Plotting ice GATAMAR SYSTEMS 
iW 4876-P Santa Monica Ave. 

PD Box 2211 San Diego, CA 92107 

Columbus, DH 43202-0211 (619) 203-3344 

P | Visa-M/C-AMEX-Check-CDD 

ACCOUNTING 
World's Finest Fund Accounting Software 
General Ledger Utuhty Siting Pohce Crations 
Accounts Payable Business License Cash Management 
Purchase Order Accounts Recervable ‘Work Management 
Payroll Inventory ‘ash Register Systems 
Personnel Fixed Assets Pet License 
UNIX, XENIX, VMS, MS-DOS, PS/2, Networks 
CORBIN WILLITS SVSTEMS 











35754 Mission Blvd., Fremont, CA 94536 © (415) 790-5600 
Cities, Non-Profits, Grants, Utilities, Counties, Education, Special Districts 
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PC Magazine Marketplace the ultimate target market! 
The brand specifiers wha read PC Magazine don't have the time to shop around, 








ECONOMICAL: 01000 less than other VACUUM PAPER HOLD DOWN: Guarantees 










large format pl without sacrificing perfect registration every time. their only concern is getting what they need as quickly as possibte 

quality. . r3 r 

MULTIPLE MEDIA SIZES: As small as CALL POR FREE SAMPLE PLOT Ther UDRREC ibe a ton t8 RC Mapai be Marklice 

82x Horas large as 56 x 46. Eliminates For them PC Magazine Marketptaces Direct-Response/Disptay Ad format repre- 
tae need ease ee oe (415) 490-8380 sents a fast, easy and cost effective method of product acquisition. They know it with 
‘ oH aici ott real ee frihe neat have the products they need and the information they want regarding price, volume 






discounts, specifications and delivery. 
Myou think that your business can benefit from the 700,000 brand specifiers who 


demanding applicattons including PCB 
artwork. 

SPEED: 10" per second assures excelient 
drawing throughput. 


DM/PL isa registered trademark of Houston Instrument 







ZERICON 


40491 Encyclopedia Circte, Fremont, CA 94598 
CIRCLE $99 ON READER SERVICE CARD 


read PC Magazine — YOU'RE RIGHT! 
So take DIRECT action and cal? (212) 503-5115 or (800) 825-4ADS 
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Get the power of the hour. 


imeslips III version 3.3 can track, bill and analyze all the 
hours that used to vanish each biiling period. It can help you 
Increase your billable hours by as much as 25%. 

It’s got a built-in memory-resident stopwatch, customizable bill 
formats, full accounts receivables and a custom report penerator. 
Timeslips Ill even produces client mailing labels, rolodex cards and 
filefolder labels. 

There's also an entire family of Timeslips 111 products, including 
an accounting software link, a network version, even a spell checker. | 


“A Jewel OF A Billing 
Program” rated 9.3 by 
INFOWORLD. 

Look for Timeslips III 
at software dealers nationwide 
of order directly for only $299.95 





Timeslips Il 
urns time into money 





at 1-800-338-5314 (in MA, 508-768-6100). 


North Edge Software 


239 Western Ave, 


Essex, MA 01929 
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"These packages are 
worth of serious 
consideration..." 


OR/MS TODAY Review] 
(Operations Riscarch and Namayrment Scicace Software Systems from 
Caner Prodes 


Sebtwaee 
A enn drive with spreadihert syle display LOTT compattoe, 








LP88 Linear TSA88 
Transportation 
” ple constraints Programming 
BLP88 Linear  MILP88 
Progr: Mixed-Integer 
wi aE: Linear 
Varlables Programming 





TPRO88 
Transportation 
Route Finder i$ 


w/TURBO PASCAL Units ONLY $299 

‘SYSTEM: EEN 1M 

Ee een 
ESTER sti PRODUCTS 
PO. Bor 18828, Alex., VA 22309 

esp (703) 360-7600 
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PROS ONLY Business Software 

New! 1 package for ALL vertical markets! PROS. 

ONLY makes lalloring software for 1 customer 

practical Using it, a pro can install a complete 

sysiem for almost any business in a lew 

hours—no matter how complex the require- 

ments for that business are Complete $595, 

tral $32 

AUTOMATED ACCOUNTING SYSTEMS 

PO Box 982 

Franklin, VA. 23851-0982 

(800) 343-5612 (804) 569-6984 





PC OROER PAD 

‘Smarter than a Cash Register Handles Cash and 
Charge sales Prints Receipt/Prcking slip. Reports 
Sales tota's with margins Tracks inventory Easy 
& Fast. On-line HELP Opttons include Bai Code 
or OCR Cash Drawer Network or Remote site 
versions, Runs under MS/PC DOS Customizing 
available. Dealers invited 

COLUMBIA SYSTEMS, INC 

10420 SE Hillcrest Orive 

Portland, OR 97266 

(503) 654-7722 


@ BUSINESS PROJECT 
MANAGEMENT 


Do-it-Yourself 
Business Plan 


Tim Berry's Business Pian Tootkit for 
PC or Mac, pratsed by inc, Hame Office, 
Bankers Monthly, Corporate Cash Flow: 
“,..well thought-out, clearly written ... 


analyses such as multiyear profit and loss, 
rato analysis, sales forecasts and the like 


~. SOME impressive graphs ... a great 
buy.” With fully-linked financials, sample 
plan, tex! files, and manual. $99.95 


Palo Alto Software 


(800) 336-5544 (415) 325-3190 
CIRCLE 736 ON READER SERVICE CARO 
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MANAGEMENT 


bd e 
BizPlanBuilder: 
A proven busmess & ruarketing lit template | 
for PCs of Macintosh. Over 90 pages of outlines, 
headlines, structured texts, lists gestions 
are already typed & formatted 1 wond- 
processing files. Includes { rksheeis 
for Lotus, Excel, Works. Friendly manual. $99 

“We applied for a loan In early Ne poenber 
and by Christmas we had $4,200, 
“My CPA highly recommends : = 
Cail for companton software templates: 
» Manufacturing Financial Model = $149 
Private Placement Memorandum $149 
«Limited Partnership Agreement $149 
» Personnel Policies Handbook 99 
«9 Manufacturing Worksheets Rad 
30-day retum privilege. VisaeMC-Amex 
800/ 442-7373 © 415/ 941-9191 
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MANAGE PROJECTS IN 1-2-3 

Proecl Calc creales projects on your 1-2-3 Or 
Symphony worksheet with 30 new (functions 
and menus Draw Gantt timeline, PERT Net- 
work, resource histogram on-screen or thru 
PriniGraph Schedules wilh resource limils or 
leveling on each recalc. $17 4 $279 95 wath 
30-Day guaraniee Call today fo 

FRONTLINE SYSTEMS, INC 

140 University Avenue # 10 

Palo Alto, CA 94301 

800-451-0303 EXT 55, 916-677 
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@ BUSINESS PROJECT i COMMUNICATIONS 


BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 series of 
computers. 


Full featured: 

= multiple printers, 

* unattended operation, 

* print speed beyond 6,000 Ipm, 
* special forms, 

* line speed to 56,000 bps, 

° dial-up or dedicated lines, and 
* serve as a LAN gateway. 


BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB, 201C, 9600. 

Barr Systems, Inc. 

2830 NW 41St BlégM 








Finally... 
An Office 


etwork 


You CAN Afford! 


ial 





ChipChat for 0S/2 

Get your computer chips chatting with the sest 
ot the world ChipChat is stale-ol-the-art com- 
munications software tor OS/2 Presentalion 
Manager ChipChat does file transfers, terminal 
emutalions, and electronic mail in a “win- 
dowed" 0S/2 envionment 

CAWTHON SOFTWARE GROUP 

24224 Michigan Avenue 

Dearborn, Michigan 48124-1897 

Phone 343-565-4000 


@ Printer Sharing (up to 18 PCs} 

@ File Transfer (speeds up to 4000 cps) 

e@ Simple to Install, Easy to Operate 

ExcellNET 
1-800-284-8509 


ExcelfTECH Inc. 
11218 Wess tri Street, Yankton. SD $7078 
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MULTI-LINE PC-DOS BBS 

The Bread Board System (TBBS) - Secure. 
feliable, full-fealured commercial EIS tor BM 
XT/AT/386/PS2 of compatible Easity custom- 
(zed by non-programmers Kermit, X & ¥ - 
Modem High performance allews up to 32 
simultaneous callers User audit trail 
300/1200/2400/9600 bps 

eSoft, Inc 

15200 East Girard Avenue, Sulte 2550 
Aurora, Colorado 80014 

(303) 699-6565 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE 


IBM STANDARD MARKET... 


19894 








i COMMUNICATIONS 





CV 


Comeater Vectors inc 
800-262-RCOM 


On-board 


‘Our or-tine technical 
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@ CONSTRUCTION 


CONSTRUCTION ACCOUNTING 
Comprehensive, affordable software for bulld- 
ers and contractors Job cosl, billing and 
Graws, payables, check writing, purchase or- 
ders, discount and retention tracking, all in one 
package—$795 Reviewed and approved by 
National Assn. of Home Builders. Also avail- 
able General Accounting and Payrolt 

YARD! SYSTEMS, INC. 

813 Reddick Street 

Santa Barbara, CA 93103 

805-966-3666 


@ DATA BASE 


dBASE Ill PLUS Workalike 
Free Trial, Send No Money 


OC MAGAZINE MAY 17, 86° said, 
“1 on 1% a programmable relatonal 
DBMS . fastar operation in the mterac- 
tive mods. the menu mode «s a fancier 
and more complete version of dBASE's 
Assistant mode got Sis lee great 
deal for those who would be glad to have 
a dBASE Ill PLUS clone”. 
FREE 30 day vial bt USA 
Secan a pen kaslasioee se 
ZO I7S-0916 560.» $5" ah amen 
1on 1 Computer Solutions, inc, 
26 Finohwood Drive 
Trumbull. CT 066t1 
G BASE il PLUS ic a tadernark of Ashton-Tate 


FREE dBASE Ill PLUS? 


Over 600 FREE Programs & Utitbae for GBASE 
Get all 600+ for only $99 (40 Disks] or pay 
$2.99 per program INCLUDES dBASE 
CLONES (even @ POP-UP dBASE and a POP- 
UP Mailing List Manager). Best Telemarketing 
Package (Tracks Appointments, Revenue & Ex- 
penses, has Rolodex/Phone Dialer & more). 
Damaged DBF Detection & Recovery, Any-Disk 
Backup Program, GBASE Application Gener- 
ators, Zip Coda Database. Quick DEF Fila 
Editor, you name it and it'e probably here! Try 
our $10 Sampler & Catalog Disk (can be applied 
toward $99 deal). Free Info. 

Xpert Software 

P.0. Box 23852 


San Diago, CA 92123 
819-268-0112 
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Finest_and Fastest Communicationa Software ANYWHERE! 
Ena RCOM-2/PC and RCOM-3/0C 

sem Compr tor feotest fo vaneiors 
JORDEN, XONDOFE, AFTE, APTP Protocole 
tows and tora pen ‘eric 
iv IYDAAT Iu 3103 ‘3182, 3184 and VT100 Emuistion 
PC-itainiane tie trensiora 


Day Ansrated Sait Langage 








ls eveliebte 34-hours 4 dayi 





@ DATA BASE 


ROOTS Ill FOR GENEALOGY 
Organize your family tree and print camera-ready 
family books conlaining charts, text and indexes, 
Store, retrieve and display 1,000's of family facts 
with biographical sketches and source documen- 
tation Lightning-fast searches and sorts 750 
page manual Satisfaction quaranteed Write for 
ree brochure. $250 (+CA tax). 

COMMSOFT 

2257 Old Middlefield Way. Ste A 

Mountain View, CA 94043 

415-967-1900 800-327-6687 


lm DATA ENTRY 
ENTRYPOINT 90 


Develop and run customized PC data entry 
applications Powerful validation, editing, 
audit trals, accumulator balancing and math 
functions make Entrypoint 90 ideal for high- 
volume date entry in distributed, LAN and 
Standalone environments. 
Accepls scanned input, interfaces with 
communicelions packages. integrates external 
C procedures. Excellent tor DEM/VAR apps 
and es front-end to commercial networks 
Award-winning manuals and excellent lech 
‘Support make conversion quick and easy 
Cail for a free demo diskette or Applicetion 
Catalog. Ask aboul our Resaller program. 
DATALEX 
100 Pine Street, Suite 2400 
San Francisco, CA 94111 
800-962-8888 415-362-4466 
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Sherer | 
DATA ENTRY SYSTEM 


RODE/PC 1s the highest quality data 
entry solution available and has been 
selected as the ultimate data entry 
solution by the U.S. Bureau of the 
Census, U.S Army, U.S Navy, New York 
Stock Exchange, General Motors, EDS, 
Dupont, Exxon, Texaco, Olivetti, and 
thousands of other large and small 
husinesses, universities, and govern 
} ment agencies. 

Full evaluation kits are available. Call us 
today to discuss your data entry plans. 


a4 D = for empenence qualty, and senwce: 


av0Calfornia Avenue — (49) 973.9992 


Palo Alto CA 94306 
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@ DATA ENTRY 


DATA ENTRY 


has changed... 
From beypunches, 3741s, FaurPhace, 
CADE, and Nimdeef = Now even the most 
complex data entry is being done on PCs, 
Whether on one PC, or on dozens in 8 LAN, 
iar 
Sind unmoached ange Of capsbioes have 
it the most widely used PC-based system fit 
the world, 


Brit if data entry 
up-to-date with 


KeyEntry It 
Complete Evaluation Package 
Available 
1-800-533-6879 0+ 205) 251.2985 
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DATA ENTRY 
EMULATOR 
Runs on Stand-alone or natworked 
PC's, competibles or PS/2‘e You will 
not tind any Data Entry Syatem 
-FASTER, EASIER Io usa, of LOADED 
with mora USABLE teeturas. Distribu- 
tlon Worldwida. Imbeddad rev-1D kay 
option. Fully manu drivan, 
A complate edit language includad. 
Free 30 day trial perlod. Price $305 
evallebla for IBM AS/400 & S36 


LK 
(a 


TEL: 206/776-6443 USA: 800/356-0203 
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VDE - Viking Data Entry 
Tata witegrity and easy applicalion design are 


high on your priority list, VDE offers 1 all — and 
more From single-user MS/DOS Jo multi-user 
UNIX & VMS. VDE has become the solid 
choice Give us a call - Ask about our demo 
evaluation package and see for yourself! 
Viking Software Services, Inc 

4808 E 67Ih Street, Suite 100 


COMPUTER KEYES 
21929 Makah Rd. 
Woodway, WA 98020 


Tulsa, OK 74145 (918) 491-6144 
@ DESKTOP 
PUBLISHING 





Telephone (41 5)339-3530 ees 
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We don’t do newsletters 


But if you're doing, 1,000-page technical documents, we're the 
best—automated, style-sheet-driven, sophisticated pagination 
slick publishing features, and camera-ready output. 


GML/PC™ 
The technical documentation and specifications specialist. 


Command Technology Corporatioa, 1900 Mountain Blvd., Oakland, CA 94611 
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NEW SPOT OCR 
Text Reader 


© Optical Character Recognition 
for PCs 

® Fast and aasy to train 

® Handles proportional apacing, 
ligatures and kerned type 

© Automatic font idantification 

© High recognition accuracy 

© Supports most Image scanners 

Call today to learn about SPOT! 
FLAGSTAFF 602-779-3341 

& ENGINEERING Fax 779-5998 
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Desktop Publishers! 
when you need the best tools for 


Screen Capture and 
Image Management: 












Publishing Utilities 


Sea nae Se areceer aneoe:bromaing 
within your applications, capture preview, LIM 
EMS 4.0 support, and much, much more! 
Supports EGA, VGA, Hercules, CGA, 
adaptore Suggested retail price, only $; 


BPE inner media, inc, 
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@ DESKTOP 
PUBLISHING 


Optical Character Recognition (OCR) 

PC-OCR™ soltware converts printed/typed 
documents inlo editabie text files for your 
desktop publishing system Supports HP Scan- 
det, Canon, Panasonic and most other desktop 
scanners Pie-tained lor many populai lonis 
and trainable to read virtually any typestyle, 
nc] foreign fonts Reads ploportional text. 
matrix printer outpul and Xerox copies $385 
Chech/AMEX/VISAMC/COO 

Essex Publishing Co 

PO Box 391 

Cedar Grove, NJ 07009 

(201) 783-6940 


PERSONALIZED FONT CARTRIOGE 
lot DeskJet, LaserJet ano compatible punters 
Place your Signature, Letterhead Logo and Mux 
& Match fonts from our fibrary of hand tuned 
bif-mapped fonts Let {77 reduce your printing 
cos! by printing yout Letterhead, Text and 
Signatuie alt af the same time Save Time, 
Money & get constant prolessional looking 
documents Call fot into 

innovative Type Inc 

13 Fauview Cucle 

Groveland MA 01834 

(508) 372-7046 


Sa 
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ae 
i EDUCATION 


Improve Your 
English Usage 


‘The BIGHT WAY TO WRITE AND SPEAK® wit help 
yeu review problem areas af Englah usage This 
ean ke done in your ates heme ot pace 
Thos PC based seurse rune en (MF most 
compalibles eng hes ne seunds of gemes just 
slraight education Wreng snewers hove an 
‘euplanalion presented te rainferee proper venge 


‘Onder Coures #106 on 58 * duhatio IOSD! 

Onder Course #105 on 3% * chokatia | 70ME) 
‘The enel » $45.85 ppd payable by check eo money 
order NJ resstents add $3 00 calve tax Grier rom 


MHP Communcations Unlimited 
PO Ox 71 


Capynght protected. ul nat copy protected 


B.Sc. OEGREE IN PROGRAMMING 
The Ametican institute lor Compulet Sciences 
offers an in-depth cotrespondence course 
which atlows you to eam your Bachelot ot 
Science degiee in compulet programming al 
home Subjects covered are MS/OOS, BASIC, 
PASCAL. C, Data File Processing Data Siuc- 
tures & Operating System Concepts 
AMERICAN INST for COMPUTER SCIENCES 
1704-PC 11th AVE SO 

Birmingham, AL 35205 

TOLL FREE 1-800-872 AICS 


THROW AWAY YOUR 
COMPUTER MANUALS! 


Learn popuiar software programs with: 


VIDEO INSTRUCTION TOOLS 


PREMIER SERIES 
Lotus 1-2-3 (4hrs) ... . .§ 9995 
WordPertect 4.2 (3-1/2 hrs)... 99 95 
WordPertect 5G (5 hrs) +. 12995 
Iniro to (BM-PC .......  ...7995 
DOS 33 (4 hrs) -. 12995 
Aldus PageMaker (3hrs) —. . 159.95 
PegeMaker30(3hra.) .. . 199.95 


PROFESSIONAL SERIES 
EACH COURSE APPROVED FOR 
CONTINUING EDUCATION UNITS 

Lotus 1-2-3 . 

OOS for HardDisks .. 
WordPerteci50 .... 
Intro to IBM PS/2 .. 
Dbese Ill+ .... 


B ENGINEERING 


MICROCONTROLLER SUPPORT 

Out extensive line ot cross-compilers lets you 
create a Forth-83 standards high-level lan- 
guage for all popula microprocessors Hos! 
Unilorth'® on your PC lor an ideal fast mutti- 
tasking real-time control system Opt image 
processing, lelecom & graphics Custom pto- 
Qlamming available Free catalog! 

United Sottware Syslems 

PO Box 21294 

Columbus, OH 43221-0294 

(614)-459-7735 (BBS) (614) 459-7736 


ARCHITECTS AND ENGINEERS 

The AEMAS system 1s designed lar Architects, 
Engineers & other firms where monitoring pro: 
ect costs is required Modules include Job 
Cost, Paytoll A/P. A/A Invoicing. Personnel 
Scheduling Report Generator and General Led- 
get Mulli-lerminals are available 
OATA-BASICS 

14000 Cedar Road Suile 110 

Cleveland, OH 44106 

(216) 721-3400 


SIMULATION 

GPSS/PC Is a tull-power version of GPSS the 
Tost popular mainframe simulation language 
Specihcally designed lor interactive use on to- 
day's high-speed microprocessors, it ts loaded 
with tealures such as interactive graphics and 
animation Using GPSS/PC, you can predict the 
behavior ol complicated real world systems. 
MINUTEMAN SOFTWARE 

PO Box t71/B 

Stow MA 01775 
800-223-1430/508-B97-5662 Ext 316 


@ ENTERTAINMENT/ 
GAMES 


@ ENTERTAINMENT/ 
GAMES 


BEAT He 
LOTTERY 


Gall Howard's latest book — LOTTO How to 
Wheel A Fortune fore eu lemon connate 
siagpation available on how to improve your 
odd: 5 


WINNING THE LOTTERY 
ATLEAST 13 MAJOR LOTTO PRIZES {INCLUDING 
10 FIRST PRIZE JACKPOTS! TOTALING $30 8 
MIR.LION WERE WON USING GAILS SYSTEMS, 

Tis Book Has Over 100 Easy to Use 
ned Wheeling Systems ° with 
“Vad Minimum Win Guarantees 
es Guaranteed GODS IMPROVEMENT up (a. 


*Muliple wins possible with each system 
[ONLY St 95°S23/n} 


FOR YOUR COMPUTER 
GAIL HOWARD'S SMART LUCK 
COMPUTER WHEEL” 

Gives your iotto dollar mare leverage Dramtically 
oes ee odds No other lottery computer 
System offers so much! An absolute must for 

every lotto player $2995 +5251 
GAIL HOWARD'S SMART LUCK 
COMPUTER ADVANTAGE™ 
Pick the best sumbers to play In your fayonte 
State or International Lotto game ($7 each 
addi onatLotiogame| Specity $39 95+S2sch. 


Py Bou Ty Dept PC 14 White Plains NY 10602 
(Ne 312/934-3300 SI 
SSS (B00 B76 G-At+ (4245) 
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ind Sublogic™ 
Flight’ \ 
Simulators \\ 
Get an audio cassetie including: 


For IBM PC, XT, AT PS/2 & Compatibiee 
World's Largest Distributor 
Now- Same Day Shipping 


Venture Publisher |2hrs) .. 17995 
Ventura Techniques(2 brs.) .. 17995 


Symphony . 
Enable .... 


OisplayWrite IV Volume | 


Votume It 


Volume ttt $1695 ppd 
Mi thro M9 $5 00 cach ppd 
Catalog Disk 


= $3.00 ppd 
Check of money ordet accepted 
Foreign orders & 3.5 orders add $1 G0 perdish Ltt, 
AOS @ FO Box 106-PC_@ Marton CT 06444 tremen 
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PRO FOOTBALL SOFTWARE 

Get the winners edge with PC- PICKS Release 4, 
the ralionally acclaimed Pro Football Analyst! 
Picks winners using adjustable lormulas (aver 
60% ATS in 1988) Includes 1989 schedule & 
huge database ol stats for each NFL team FRE, 
Slat updates by modem dung season $44 9: 
{6 95 lor dema) MC/Visa/chk/mo 
Mictobrothers 

PO Box 339 

Lafayette CO B0026-0339 

Order anytime at 1-B00-628-2828 ext 865 


$11.95 pod 
Microsoft Works $1195 ppd 
Hypercerd- MAC ..... 

Microsotl Word 40 - MAG 


Intro to Spreadsheets .... . 


-.. 7995 
-- 5995 
12095 
5995 


Aek ebout our 
unilmited 60-day 


phone eupport progrem. 
These video tapes ere self-conteined training guides, which demonstreie 


every Command ine given soltware package, while showing the computer 
screen and keyboard SIMULTANEOUSLY Seve money. . call today! 


For Product info and Complete Brochure: 
1-800-537-1641 


Michaei Halverson & Associates 
1313 Newburgh Road 
Westland, Michigan 48185 


(313) 729-0325 © FAX (313) 729-0238 
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Post we 
ate age 
mover 21 


TO PLACE YOUR 
ADIN 
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Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


Dealer/Quantity 
Discounts Available 


Major Credit Cards 
Accepted 
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The COMPLETE Lottery TRACKER and WHEELER™ 


Tha MOST COMPREHENSIVE Lottery Software Program on the Market Today for PICK-6 
Games! Now Sold in ail 50 stetes and 17 Foreign countries! 


© Store Past 1000 Winning Lottery Numbers and Dates! 
© Track 2s many State or imemational Lottery Games as you want! No Limit! 
° roon E PE eps Chars ree hoee Fay ane DUE Mapa 
© Analyze Hits 4 ways: Bell Curves, Recency, Percentages, Frequencies, MORE! 
® Produce STATISTICS for ALL Numbers You Play eNO R NO Randomizing Here! 
© Select Numbers to Play 5 Drfferent Ways! You Choose what YOU Like Best! 
© Check Your Bets For WINNING Combinations! Record ALL Systems Played! 
© Store up to 2 BONUS NUMBERS (Play all international games!) 
© We include Lottery Dota Base for Stete Game of YOUR CHOICE (Please specify)! 
© Print Charts, Statistics, Recorded Numbers and WHEELING SYSTEMS! 


Choose From the Worlds MOST Popular WHEELING SYSTEMS! 


No other lottery sottware package provides all of these features! When we say complete, 
WE MEAN COMPLETE! Easy to use MENU DRIVEN SCREENS. Pinter and Color Monstor 
recommended but not required for use. Ail wheeling systems and program features take 
onty SECONDS to complete! Detailed Lottery user manual included. Why pay more for 
less? Use our Years of expenence with Your computer advantage! 


LOTTERY-ON-LINE 
‘The WORLDS RAST COMPLETE ON-LINE 24 HOUR LOTTERY SERVICE including 
On-Line Ticket Purchasing, Latest US and international Re- 
‘sults, 1-800 number access, Down Load Lottery Data Bases to Tracker and Wheeler 
Disk, Sulletin Boards and MORE! Carcle reader service card for information! 


Don't Hesitatel Place your Order Now! 


Onty: $39.95 Pus s2.00seH 
; MCNisa Cal Ton Free 1-800-824-7888, Ext. 283 
ZAI for Canadian Caters 1-800-544-2600 
Entertainment On-Line®, Inc. po, 8: 553, Dept PC, Westboro, MA.01581 
The PREMIERE Lottery Software and Audio Products Company 


MC, View and MO orders shipped within 1 week Please allow 2 weeks for Personal Checks: 
MA Residents add 5% sales tan © 1980 Entertainment On-Ling® Inc. 


Order Direct or see Your Local Software Dealer 
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ADULTS ONLY!! 


Not Public Domain/Shereware 
© Exclusive Animation EGA/CGA/HERC 39.95+*3.9/h 
» © InterSEXion game (commercial vers.) 939.95+-3./h 
© Romantic Encounters (commercial vers.) $39.95+*3.¢/h 
VISAIMC © You must be 21—please state aye. 
Gold Coast Computing Services 
PO. Box 1257-PCMM, Secaucus, NJ 07096-1257 
CALL 1-201-864-0024 24 hours a day 








SPORTS HANDICAPPING 
Build your own database of movies, OCT ARE 
actors, directors, writera, etc. 
Features include: 
© Other film attributes (country, 
Studio, awards, etc.) 
Personal coding and comments. 


Full him profile at a glance HORSE RACING-$32.95, Enhanced $52.95, 


Advanced-$67 95. GREYHOUND RACING- 
$32.95, Enhanced-$32.95, Advanced-$77.95. 
Up to 17 entries onatyzed class, speed, 
times, odds, rack, post, 1/8 or 3/4, atretch, 
A finish, Pro Football, Basebalt Basketball 
$82.98 each Handicap races ond games 


Powerful search capability 
ideal for cataloging your video library. 
Only $89 Startup database of 50 films. 
Runs on IBM & compatibles (HD 256k) 
To order MOVIE BUFF ec or for more 
information, call or wrte 


tn minutes! 

‘Write: Sofware PO Box 5362-PC, 

W Bloomfield, Mi 48033, (343) 626-7208 
VISA & MasterCard orders toll tree 


FREE INFO 1-800-527-9467 
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EIS - Dept PC 2500 Maryland Rd 
Willow Grove, PA 19090 
Visa‘MC welcome 
EA 
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Ky MoneyCounrs’ 5.0 
hb The $29 Money Management 


Solution. Guaranteed. 


MonerCouars 5.015 the easy-to- 
use, CPA-designed money 
management/accounting program 
for home and buaineas. It offers: 
Cash, checking, savings & credit 
card management, checkbook 


balancer, budgeting, financis| 
statements, graphics, fast financial 
data base with three-way look-up, 
inquiry reports & on-line help. 
Handles up to 999 accounts and 
100,000 transactions Includes 
printed manuel. Met cnpy protected. 


MoneyCounrs 5.0 also 

® prints any type of pin-feed or 
laser check & updates your 
records automatically 

@ estimates your 1988 income tax 

@ analyzes finsncing options & 
savings programs — computes 
interest rates é loan psyments 


@ prints amortization schedutes 

@ manages mail lists — zp & alpha 
sorts — prints labels & index cards 

@ provides paasword protection, 
fiscal year support & pop-up 
notepad 

@ 30 day money back guarantee 
(minus shipping) 

Call of send $29 plus $5 

shipping/handting 

Check/VISA/MC/C OD 


1-800-223-6925 


(in Canada 319/395/7300) 


[ley 


Dept. M 
373 Collins Road N.E. 
Cedar Rapida, lowa 52402 
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METASTOCK™ 


Combina your intuition as an investor with the brainpower 
of computerized technical analysis. MetaStock Profes- 
sional offers a wide vanety of sophieticated charting tools for stocks, bonds, 
commodities, futures, indtces, options and mutual funds. $295. 


© Up to 36 multiple, movabla windows 


Editors, 
(Choice) 


© 40+ pre-programmed indicators 

© Compatible with 16+ data services 
* Desktop pubiishing compatible 

* Create your own formulas 


For a $6 demo disk, or for complete literature, call toli-free: 


1-800-882-3040 


OoOmwmAL 


* Profitability tester 

© Import/axpon data 

© Unattended operation 

* Supports over 130 printers 
¢ Extensive user'a manual 





EQUIS International ° Box 26743, S.LC., UT 64126 * 801-974-5115 










Free Demo Disk 


800-367-7916 





LOAN PLUS 
Fully menu driven! UserFriendly! Organizes all 
phases of Loan Processing Easy to track pay- 
ments. Processes five types of Loans, including 
Rule of 78 Produces Amortizalion Schedules, 
Payment Receipts & invoices, Late Nolices, End 
of Year Statements, Loan Colteclion Report, 
Labels etc PC/MS-005/256K FREE OEMO (or 
download LOANPLUS ARC 201-473-1991) 
Operating System $695 

ADVANCED PERFORMANCE Inc 
c/o Vickey Software 

LR GawD 

Pickens, SC. 29671, 803/878-2100 
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Free Stock and Commodity 
Quotes on your Computer 


NYSE, AMEX & NASDAQ. Mf Graphics 

15 mute delayed ucker Ml One-time fee $995 M30 day money-back guarintee 
. mM 

LiveWire 


@Y CABLESOFT 


@ Porfolo Management 


Cablesoh, Ine 
307 W Barbngton 
Farrfleld 1A 52556 


SAVE EDITING TIME 

REFINE touches up financial tables before you 
Import them inio your word processing pro- 
gram REFINE reads ASCII tables prepared with 
any spreadsheet pragram Options to insert and 
align currency symbols, bracket neg numbers, 
change zeros to dashes, search and replace 
Convert to tabs and settings Only $79! 
REFINE SOFTWARE 

PO.B 34027 

Bartlett, TN 38184 

(901) 385-1940 


3 













@ FINANCIAL 


ww BC CR en ee el 1 


‘i EXEC-AMORT ™™ 
p Loan Amortizer Pius Software § 
g_for IBM-PC.AT.PS2 series & compatibles 


1% Used by thousands * Used Nationwide! 
of Attorneys Used tor Judg- 
* Used by hundreds menvChild Pmt'e 
E of Benke 


& Used to verify 
0 % Used by big CPA's = iender's figures! 
© 0 Losn Amortizationa Q Present Vaive 
PO APRS comply te Future Valve 
l US ReguistionZ Net Present Vaive 
Q 98 Digit Accuracy internal Rata of 
80 Fixed & Adjustable = Raturn 
Rates O Yield & Loan Price 
2 trreguier Payments Q Eaay to use menus r 
QO Ponts & Fees Q User configurable 
10 Prepaid interest rounding i 
§9 Extras Payments O Great for client ser- | 
OQ PMi Peymants vices! i] 
Q Batioon Paymenta (FREE Reg. 2 com- 
05 Sotve for the Un- pllance benchmark 1 
1 known feat with purchase! 1 


' ony $149.95.s5sen! 


Oemo disk & manual available for $30+$5 S&H 
1. ELECTROSONICS | 
36380 Garfield - #1, Fraser, Mich 48026 


1 800/858-8448 or 313/791-0770 § 
Check. Visa. MC, Amex & 
L COD orders addibonal Saar —" j 


60 day money back guarantee!! 
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@ FLOWCHARTING 


TurboFlow $69 
Flowcharting for 1BM | PC/NE/AT/PS2 


“ tee 
feet tor | fese 


$i vith Lee se! 


* Cut/paste, drag, reduce /enlarge 
* Expandable symbol tibrary 
* Drawing sizc to 4 pages 
* Pop-up icon menu 
* Support ali ploticrs 
* Curves, eltipses 
Daytron Electronics Inc. (214)669-2137 
610 S. Sherman #104, Richardson Tx 75081 
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WINDOWS FLOWCHARTER $79 
RFFlow is a drawing tool designed specitically 
tor flowcharts. Easy to learn, easy to use. 75 
shapes automatically adjust in size Move. 
Copy. or deleta groups of objects. 7 levels of 
zoom. Use mouse or keyboard. On-line user's 
manual. $5 Irial disc. RFFlow requires Micro- 
soft Windows 

RFF ELECTRONICS 

1053 Banyan Court 

Loveland, CO 80538 

(303) 663-5767 


PC Magazine 
Marketplace 


2nd Color 
Option Available 


Dh i ie 
@ FLOWCHARTING 


BETTER FLOWCHARTER 

Know betore you buy! EASYFLOW is the superb 
tlowcharting program chosen by over 50,000 
users, and very favorably reviewed in Ihe March 
10th 1987 issue of PC Magazine. See the 
“Index to Advertisers" under HAVENTREE lo 
find our large display ad in this issue Now 
available with 30-day MONEY-BACK guarantee 
HavenTree Software Limited 

Order Desk. 1-800-267-0668 

Intormation: (613) 544-6035 

Teletax: (613) 544-9632 


) a 2 
@ GRAPHICS 


form your graphics 
pe high-resolution 
35mm slides 
MONEY: SAVING 
TAILS NTEE! FREE Fed ze 
toll-free tech suppere 
chan a i FRE 
Hi for detatts 
Accent Presentations, inc 


4 1) 990 Hghvand) Dnva, Ste 
{ LZ 20. Box! Psat 


i Solana Beach. 


Only $8 per slide. 
1-800-222-2592 
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MicroArt 


for programmers, hackers, 
businesses, and fun! 


Complete Graphics Peckege 
features: * PC ert* sprites 
© clip art enimetion 
*rotete *scele ° flip 

hide * overley 

© backdrop « solid 
foreground «tiling 

© demonstration moda 

© invert /ravarse ¢ blend 

© enlerge *text © pixel or 
block control» and more! 


businass 
$49 $5 ineroductory Offer 


3600 Stadium * Kelemazoo, MI 49008 
(616) 375-0304 © VISA Mastercard /Cashier check 
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PRINTED GRAPHICS WITH TURBO 
GRAPHLINK does tor your prinler whal TURBO 
PASCAL's BGI graphics does for your screen— 
in ultra-high resolution! GRAPHLINK com- 
mands work exacliy like TURBO's 8G) com- 
mands, so adding printed graphics lo your 
Programs is a snap—and requires only two 
additional lines ot code! Supports HP, Epson, 
IBM, NEC & Toshiba printers. Onty $99 + $5 s/h! 
VISITECH SOFTWARE 

D5 3807 Ridgewood Ct 

Pittsburgh, PA 15239 412/733-4775 
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STOPS STRETCH FROM AUTOCAD 
VENTURA-PRINT SHOP-P/MASTER-TAXVIEW 


a 100's OF 9PIN GRAPHICS PROGRAMS. (619) 743- §315) 


_GRAPHICS IN LQ. 


Supports 60 Printers. 
Recommended by Epson, NEC, 


FAX (619) 746-6631 
DEALERS WELCOME 

VISA 7 MC 

Foresight Ent. inc. 


Panasonic, Seikosha, Star, Toshiba, 3498 tarede in 


Autodesk, Softview and more. 


Escondido, CA 92025 
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Lotus Freelance Pius 

Harvard Grapincs « Applause 

Microsoft Chart » PC-Side 
Zenograptucs » Lotus PIC* 

Matra SCO * CGM files” 

Metafiles' » OXF files" 

VideoShow PIC files* 

t0 Matra SCO format $3 par fe additonal 


DESIGN IT YOURSELF 


Use your computer to design your presentations with the 
software sted above then send us your hies for maging. 
eo overheads. laser prints. color pants. etc 


IMAGE. 
MM CENTER 


P 0. Box 2570 » Roanoke, VA 24010 
Call 703/343-8243 for more information 
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know: WHEREABOUTS 


Your 
$19.95 *oSH Sue 


Flash an animated ~ 
colorful message &- 
on your screen: 
«Out to Lunch 

kK at... 


c F 
Supports -EGA & CGA Video modes 
al PC ‘bled -AT.PS/2 and 
ompatl 
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PEN PLOTTER EMULATOR 

FPLOT turns your do! matrix of laser printer into 
an HP pen plotter. Fast hi-res oulput. No jagged 
lines Vary line width, color. Works with Aulo- 
cad, Dratix, etc. Supports NEC P5/P6, IBM 
Proprinter, Epson LO/FX, Toshiba, HP Laserjet. 
Hercules/CGA/EGA/VGA tor preview $64 
check/m 0. 

Fplot Corporalion 

24-16 Steinway St., Suite 605 

Astoria, NY 11103 

212-418-8469 








|Can your plotting 
program do this? 


i ah 
SOR 


-6 


sin((x7+y7)?*) 


CoPlot can! 


CoPlol is parl of our full line of software 
for scientisls and engineers. 

CoStet - for statistics, 

CoPlot - for scientific graphs, 

CoPraw - tor lechnical drawings. 
$99 each or $259 for all three 
John Dvorak aaya: “Don't let the jow 
price fool you; this is excellent software.” 


Collort Software (415) 524-9878 
P.O, Box 1149, Berkeley, CA 94701 
{This ad was creaied with CoPiot.) 
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Power Pack Your PrtSC Key! 
Only $49.95 
Grafplus™ turns any IBM of compatible 
graphics apphcstion into a powerful 
communicator by printing exactly what 
you have created on your computer 


screen. 
@ Link into Pagemaker or Ventura 


®@ Scale the image to any size 
@ Print in color, blackon-white, whire- 


onblack 
© Prine verncally or horizontally 
© Work with virtually any bitnapped 
dot matnx, laser, of inkjet printer 
Jewell Technologies, Inc. 
4740 44th Ave. SW Surte 203 


Searrle, WA S8II6 
206-937-1081 


PC Magazine Marketplace the ultimate target market! 


The brand specifiers who read PC Magazine don't have the time to shop around, their ants 
concern is getting whal they need as quickly as possible 


They'll DIRECT their attention lo PC Magazine Markelplace 
For them PC Magazine Marketplaces Direct Response/Displas Ad fornvat represents o fast, easy 
and cost effective method of product ucquisition Thev know tt will have the products they need 
and the information they wan! regarding price. volume discounts, specificalious und deliver 
If you think that your husiness can benefit from the 700,080 brand specifiers who read PC 


Magazine . YOU'RE RIGHT 


So take DIRECT acitoa ond call (212) 563-5115 or ($00) 25-44 DS 


1989 
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FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen): Microsoft Forfran/ 
Pascal, R-M, Lahey callable routines. Graphics 
primitives, total 2-D plot support, 3-D plots and 
solid models. EGA/CGA Hercules mono. sup- 
port. HP/HI plotter? PLOTMATIC. Laser, dot 
matrix printer? PRINTMATIC. $135 ea. Any 2, 
$240, all 3, $340. Ask about our 15 tonls. 
MICROCOMPATI8LES, INC. 

301 Prelude Orive Dept. PC 

Silver Spring, MD 20901 

(301) 593-0683 


3 FREE SLIDES FROM YOUR PC 
COMPUTER SLIDE EXPRESS 

Converts your graphic files into 4000 line tull 
Color slides, overheads or printouts. All popular 
programs supported. 24 hour service by mo- 
dem or disk. As low as $6.50. Call or FAX tor 
your FREE valuable ($27.00) coupon and FREE 
48 page catalog. 

Visual Horizons 

180 Metro Park 

Rochester, New York 14623 

Phone: (716) 424-5300 FAX: (716) 424-5313 


RAINDROP™ 

FAST, compact PriScm Ulility tor end users 
AND developers. Hardcopy as fast as 10 sec. 
Average binary size~6kbyte. 12 video graphic 
stds. Scale, rotate, colorized & mote. ‘CALL’ 
from user written programs. Complete 9 & 24 
pin dot matrix, ink jet & laserjet library $39.95. 
RAINSOW TECHNOLOGIES 

8106 St. David Court 

Springtield, VA 22153 

703-440-0064 


SSS 
@ HEALTH 


He 
FCO H 


Anatyza diets personalized for age, 
weight, activity. . . This Top-Rated soft- 
ware has best database availablal 99% 
complete for 2400 foods— 30 nutrients. 
Used by USDA, hospitals, colleges, 
fitness centers, homes. Affordable, easy 
to use, guaranteed. 

Send Now: FSHA DISK! 


RESEARCH 
PO Box 13028-G * Salem, OR 97309 
Phone: (503) 585-6242 
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POINT OF SALE 
INVENTORY PROGRAM 


Maintains 10,000 Item Inventory 
Prints Sales Tickets on 80 or 
e Receipt Printer 


Integrates to A/R, Mailing List 
and - Opens Cash Drawer 


. $89.50 
POS with departments $189.00 
40 inventory & UPS programs 
Cash drawers & receipt pores 
Call for comptete list 
eeman Software Garland, 
800-426-6598 
R 807 ON R R SERVICE CARD 


***dFELLER INVENTORY *** 

A business inventory program written in modifia- 
ble d8ASE source code. The menu-driven pro- 
gram lets you locate items by invenlory name or 
number. If keeps track of reorder points, ven- 
dors, average cos! & other information. 

* dFELLER Inventory $150/Requires dBASE IVI 
* dFELLER Plus $200/with Hisfory & PO's. 
Requires d8ASE Ill-IIl PLUS (for stock rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 

Ishpeming, Ml 49849 

***(906) 486-6024°** 


INVENTORY MANAGEMENT 

Stock-Master 4.0, commercial grade syslem pro- 
vides Stock Status, Purchase Order Writing & 
Tracking, Trend Analysis, Quality Control Report- 


@ MAILING PROGRAMS 


Speed Up UPS Shipping with ShipMate 


Intro Offer $395 
UPS Approved—Prints COD tags, labels, and manifest. 
PC Synergy ® 1805 Cottonwood ® Carlsbad, CA 92009 
(619) 931-0350 
“It’s so easy—even the boss can use it!” 
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PostWare for the BIG Jobs 

Fast, accurate PC software for commercial & 
large volume mailers. Corrects addresses & 
adds ZIP, Carrier Rte and ZIP +4 at 81,818 
fecords/hr. Mait stream sorting at 14,690 
records/min. USPS certified at over 99% accu- 
fate. Calculates poslage, prinis labels & bag 
tags. Call for FREE brochure. 

Posialsoft, Inc. 

4439 Mormon Coulee Rd. 

La Crosse, WI 54601-8220 

608/788-8700 (in WI) 800/831-MAIL (6245) 


SS ee 
Mi MANUFACTURING 


pce/MRP 
pc/MRP can make life easier by fracking every 
aspect of your growing concem. pc/MRP’s 
integrated modules include accounting, sales 
purchasing, invenlory, receiving, stockroom, 
bills-of-materials, invoicing/bifling, and 
cuslomer/vendor address book. pc/MRP inte- 
grates intormation trom each element ot your 
business into a unified package. 
“Working Oemo Pkg complete with manual $25 
“Single User Package $395.00 Complete 
“Mulliuser Package $695.00 Complete 
SOFTWARE ARTS CONSULTING 
(408) 248-6445 
Catl tor tree literature 


THE SERVICE MANAGER 


ine 80 
the service 


are, for those who fore 
usiness pery seriously | 


by MICRO-QUICK SYSTEMS, INC. 


ing Detail Analysis, Bill ot Materials, Multi Loca~ 
tions and more. Modular, “micro” priced & 
configured to your needs. Cobol Source available. 
APPLIEO MICRO 8USINESS SYSTEMS 
177-F Riverside Ave. 

Newport Beach, CA 92663 

(714) 759-0582 


10384 Hillside Ad., Alta Loma, CA 91701 
Tel: (714) 980-1034 Fax: (714) 944-3905 


Service management, repair — dispatch & accounting. From $2995. 
Available for DOS, OS/2, Novell, Unix, Xenix and Mac operating systems. 
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@ MAILING 
PROGRAMS 


UPS & POSTAL RATES 
PONY EXPRESS® 

© US. Postal and UPS rate, fee and In- 
surance calculations automatically. 

¢ Estimated arrival, and many other 
features. Can be memory resident. 

¢ Very fast. easy to use, well 
documented. 

* Agreat utility for the shipping room, 
mailroom, customer service or small 
business. 


Melisco Marketing, Inc. 
BA 97419 Ensley Lane 579.95 
Leawood, KS 66206 sniboing: 
Hondling 
(800) 642-5045 or (943) 642-5005 
FAX (943) 642-5466 


@ MEDICAL 


STAT MEDICAL SYSTEMS 

STAT modular systems grow with your medical, 

dental or ophihalmic practice. 

$195 Base system: patient data base, recalls, 
feport generalor, letter writer & more 

$395 Point ot service transaction processing 
(superbills, financial reports, receipts) 

$395 Patient billing module (statements) 

$695 Automatic 3rd_party billing: tailorable 
claim forms with ICD/procedure codes 

tree Full teatured demonstration disk & doc. 

“ee**"*30 day money back guaraniee “***"** 

GAMMA Incorporated 

Three Dundee Park 

Andover, MA 01810 

(508) 470-0080 


COMPUMEDIC™ 

PROVEN Practice Management System—in use 
8 yrs. Electronic claims, A/R, A/P.G/L, Schedul- 
ing, statements, insurance torms, practice analy- 
sis, word processing, recall, delinquenl tracking, 
historical data. FLEXIBLE! user designed torms/ 
teports. Call tor pricing. Dental (DentalWare™), 
& Veterinary. (VetLogic™) also avail. Dealer 
inquines invited. 

DATA STRATEGIES, INC. 

17150 Via Del Campo Suile 203 

San Diego, CA 92127 (619) 451-0480 
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AND SERVICES IN THE 
IBM STANDARD MARKET ... 


2nd Color 
Option Available 
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Industry-Standard MIDI Interface 
and Sequeuci Okage from the 
most respected nante — 
in the PC Music 

business, 


ec Pelham, NY 10803 (914) 738-4500 
Send for our free PC Music catalog 


© LET THE MUSIC PLAYT 





VOYETRA » TANDON 


* DYNAWARE « ROLAND 

* MUSIC PRINTER PLUS 
|__* SAMPLE VISION « 12 TONE 
+ PERSONAL COMPOSER * SNAP 


* MUSIC QUEST + IMAGINE 
CONSULTING & SALES 
1-800-243-MiIDI 
10 a.m. - 6 p.m. 

BBS SERVICE 
1-615-327-2514 
6 p.m. = 10 a.m. 
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SONGWRIGHT IV 

Music Processor prints protessional sheet mu- 
SIC, songs, scores with text, chords, symbots. 
Compose, edit, copy. record, transcribe, play, 
transpose to any key Bass/treble, multiple 
staves, all meters MIOI optional. {8M/Epson/ 
Star printers; CGA/Hercules graphics. $89.95. 
LaserJet plus $30 Send tor free sample output. 
SongWright Software 

Route 1, Box 83 

Lovettesvitle, VA 22080 

(703) 822-9068 


Complete Music Studio for $200 
Why pay more. tor less? 

Basic MIOI: infertace card 

GFmusic: 255 track, sequencing software 
SongWright IV: Notation sottware 

Lowest price on the market! Include $5. tor 
shipping. VISA, MC, COO Accepted. 
OPTRONICS TECHNOLOGY 

P.O. Box 838 

Lessburg, VA 22075 

(703) 338-2110 


Computer Music Specialists 
Discount Pricing 
Knowledgeable Sales Staff 


Complete Support 
Before During and After Sale 


Call or Write for a Free Catalog 
with Hundreds of MIDI Products 
MICRO MUGIC 5269-17 Buford Highway 

Atlanta, GA 30340 (404) 454-9646 
Worldwide Shipping 
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FORTE 1/1 MIDI Sequencers 

16/32 tracks, 16 channets/track Record/ 
Playback 1,000,000 notes. Most powertut 
MIO1 editing. Rhythmically flexible Step entry 
Auto Punch, quantization, realtime playback 
control, OOS shett. New in FORTE tt: System 
exclusive storage, untimited looping, SMPTE 
cue fist, Songlist, Accel/ritard $150/$250 
LTA Productions 

P.0. Box 6623 

Hamden, CT 06517 


(203) 787-9857 


@ PREVENTIVE 
MAINTENANCE 


Memory Minder 


Memory Minder 1s the mos! comprehensive 
disk diagnostic program available for 
microcomputers. Any operator can quickly and 
easily check the vital operating parameters of 
their floppy drives, including spindle speed, 
head alignment, read sensitivity and others. 
Run Memory Minder before vital data backup 
operations. Use it to align the drives without 
the use of an oscilloscope 

IBM PC, XT, AT program and manual $70. 
Precision Alignment Diskettes sold separately 
$40 each. 5.25” 40 track, 5.25" 80 track, 1.2 


MB AT, or 3.5” 80 track drives. 
Sh J&M Systems, Ltd. 
15100-A Central SE 


Albuquerque, New Mexico 87123 
505/292-4182 
We accep! MasterCard and Visa 
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MAINTENANCE & INSPECTION 

An easy-to-use computerized method fo organize, 
operale, and contro! an effective preventive main- 
lenance system Applicable fo any type of busi- 
fess or Industry Fult screen input and displays, 
plus function key hetp command. Maintains his- 
torical data, creates work orders, and provides 
humerous reports. For into, write to: 

PENGUIN COMPUTER CONSULTANTS 

P.0. Box 20485 

San Jose, CA 95160 


(408) 997-7703 FAX: 408-927-0570 


a 
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TOOLS 
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@ PREVENTIVE 
MAINTENANCE 


FLEET/EQUIP MAINTENANCE 

A preventative maintenance & report generating 
system for vehicles/equip that require periodic 
maintenance. Some teatures: Totally menu driv- 
en; Cost per mile/hr reports; PM reports; 
Scheduled maintenance reports & warning: 
Service history: Gas/Oil history, Parts/Cost: Oil 
analysis results reporting 

RAM Systems Inc. 

224 Causeway Blvd. 

La Crosse, W! 54603 

608-782-8130 


VirtualWindows 
Direct Screen Video 


PullDown Menus 


Many of our users say that our 
Borland Pascal & C routines 
are the fastest... extremely 
flexibfe... highly recom- 
mended... second to none. 
For more information or to 
order call today! 


_FAGLE 
WS PERFORMANCE 
SOFTWARE 


P.O. Box 292786 
Lewisville, TX 75029-2786 
(214) 539-7853 
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LAHEY FORTRAN 


If you demand the very best, then you should be using a 
Lahey PC Fortran Language System. 
F77L-EM/32-Blt Technical Excellence A ward '88,4GB/386s $895 
F77L-EM/16-Bit Technical Excellence Award '88, 1ISMB/286s $695 
F77L "Edltor's Cholce" PC Magazine '85 $477 
Lahey Personal Full77Standard, Debugger, Linker $95 
For porting or developing, there is no substitute 


fora Lahey Compiler. Call today to discuss your 
programming needs (800) 548-4778. 


Lahey Computer Systems, PO Bax 6091 « Incline Vlilage, NV 89450 
Tel: (702) 831-2500 - Fax: (702) 831-8123 > Tix: 9102401256 
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FREE 
BASIC Programming Magazine 


Crescent Software, the leading manufacturer of BASIC tools and 
utilities is pleased to offer a copy of our QuickTALK magazine. 
More than just a catalog, it contains feature articles, tips and 
tricks, and of course a complete description of our products. 


m@ PROGRAMMERS 
TOOLS 


PC MAGAZINE 
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Please call or write for your free copy! 


Crescent Software 


11 Grandview Avenue, Stamford, CT 06905 (203) 846-2500 


FREE BUYER’S GUIDE 


Cail or write tor your FREE comprehensive 
Buyer's Guide which conlains descrip- 
tions ot over 800 sottware products from 
more than 300 manufacturers, plus infor- 
mative afticles by some ot todays industry 
experts. Programmer's Connection has 
supplied fhe professional programmer 
since 1984 with quality products by offer- 
ing unbiased advice, tow prices, fast 
delivery and no hidden charges. 


Programmer’s Connection 
7249 whipple Ave. NW 
Norih Canton, Ohio 44720 

800-336-1166 

Canada .. ..» 800-225-1166 
International . ; ..216-494-3781 
FAKE -" ..-216-494-5260 
Telex... .... 9102406879 
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USA... 





@ JULY 1989 


SOURCER.. 
COMMENTING DISASSEMBLER 


Sourcer , creales detailed commented source 
code and hstings from memory, COM files or 
EXE liles directty suitable lor assembly Built in 
dala analyzer and simulator resolves multiple data 
segments and provides detailed comments on 
mterrupts and subfunctions. 0 ports and much 
more Optional BIOS Pre-Processor , generates 
detailed commented listings for any BIOS Out- 


standing review in PC Magazine 4 26.88 pg 46 


SOURCER 
SOURCER w BIOS Pre-Processor $139 95 
(Shipping $3 outside USA $15 CA Res add tax] 
To order or receive information just call! 
1-800-662-8266 
V COMMUNICATIONS 


303) Tisch Way, Suite 905. Dept PC 
San Jose CA 95128 +(408) 296-4224 


$ 9995 
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Telephone: (ogi oy Dee 3530) | 





Free SPF/PC 


Interactive demonstration disk, V2.0. Yours for the asking! 


Command Technology Corporation, 1900 Mountain Blvd., Oakland, CA 94611 


nents: 509330 eae TECH 
READER SERVICE 





SOURCE CODE 





as PUBLIC DOMAIN/SHAREWARE 


| BEST 
VALUE 


Sh A SLA oe Se ER 
Programs less than 60 cents each!! 
Take a close look at other Eons 


istributing Shareware, and you w 
pstco es a vertising in wis EN ane Ep Se rcharg e $3 or 
So Jor a diskette w wit ican gommnit 


ALBEOPTE'S Bee oe egrams i “epee scalar froma 









Ae pm cooly NO ROYALTIES baa oo 68 in our, sur sop age ca aa An can Hentinacy 
— REVIEWERS uantity for giclee per fakon n average of over 6 
RATED IT “OUTSTANDING Boss eae bt rai WH, AT iskett ELEC ius ! 
“EXTRAORDINARY.” THIS antes oevant canis Ment BOSSA: eet prea in me PEG mse collection includes -- 
TELLS You ABoUr Spat lly integrated modules includ- 

reat tan jst PASSWORD SECURITY. : ities f (Bik Fh Spe meee 

MULTI USER / NETWORK compatible. BOSS rogramming Langua a ask stem 

great oct tat ee n, we, sarfangveR begin iG hatin pe 

t the la 
aa, cahetiengiemane N || SEAS OP eco ates ir Cae 


Call 408-438-8608 


TurboPower Software 
P.O. Box 66747 u 
Scotts Valley, CA 
95066-0747 


ONLY $995.00 


Ask about our 
© ISAM interface to QuickBASIC 4.x 
@ Vertical market applications 


eal aoe 


COMPUTING 
2511 Lakeshore Or., Niles, Mp iris 
4-800-345-4214 in MI 616-684-5120 





Fone will be Me fn nt ne sti 
at just tata of e orcs ‘tpat ot er companies log Broo a 


P.O. Box nie 1 ea 
Memphis, TN 38187 (Nationwide catalog orderline) 
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S25. PER DISK 
$1.00 This Ad 
20 TOP IBM PC PD/SW DISKS 
(360K) ONLY $20 + $3 S&H 


1-901-763-0471 


Califor 
iw . 


QubeCaic. EDRAW. AutoMenu, Math Tutor 
PC-DOS Help. Baker's Dozen. Languages. 
EZ-Form. PC-Styie, PackDisk, PC-Stock 
KidGames. Best Games, Home Inventory 
PC-Outhne. Form Letters, ImagePrint 
SideWnter, PC-Prompt. Best Utilities 


ARE 


SOFTWARE SAMPLER 
& 88 PAGE CATALOG! 
(for IBM Compatibles) 


O FREE CATALOG TOLL FREE 
at 1-800-359-2189 


BRIGHT FUTURES Inc. 


QuickBASIC Programmers 


We are the leading publisher of Programmer's Tools for QB. Our specialty 
is assembler subroutines, and we even have a package that lets you make 


your QB programs memory-resident i in as little as 8K of memory! 
Call Toll Free or write for detailed information with no strings attached. 


1-800-922-3383 © 404-552-0565 ¢ CALL M-F, 9-6 Eastern Time 
MicroHelp, inc. ¢ 4636 Huntridge Drive ¢ Roswell, GA 30075 
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Opt-Tech Sort/Merge 4.0 

Extremely fast Sort/Merge program. Run as a DOS 
command or CALL as a subroutine. Unlimited 
filesizes, most languages, datatypes & filetypes 
supported including Btrieve and dBASE II & Ill. 
Advanced features include record selection, re- 
cord reformatting & much more! Call or write for 
more info. MS-DOS $149, OS/2, Xenix $249. 
Opt-Tech Data Processing 

P.O. Box 678 

Zephyr Cove, NV 89448 

(702) 588-3737 


lm PUBLIC DOMAIN/ 
SHAREWARE 


FREE 





IBM SOFTWARE 


mi PUBLIC DOMAIN/ 
SHAREWARE 


MORE BYTES FOR THE $$$ 

We carry only the BEST Shareware/PD pro- 
grams in our library. Many, many new updafes/ 
additions! Over 700 disks FULL of useful pro- 
grams, as described in our FREE 40 page 
(prinfed) catalog! As low as $1.50/5.25” disk 
and $3.50/3.5" disk! Orders shipped in 24 his. 
MCAISA. 

BIG BYTE Software (was GLW Software) 

P.O. BOX 14008 

Arlington, TX 76094-1008 

(817) 265-2007 (24 hrs.) 


a 


Get 5 disks with 10-15 programs monthly for $5.00 shipping 
and handling. Preferred annual membership only $9.95. 


Visa/Mastercard/Amex only. Join today. No gimmicks. 
SOFTWARE of the MONTH CLUB™ 
511-104 encinitas blvd. encinitas ca 92024 __toii free 800 669-2669 
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P.O. Box 1030. East Windsor.CT 06088 
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FREE 
IBM 


CATALOG 
72 PAGES! 


Software, Ribbons, 
Labels, Books, Etc. 
P.O. Box 8225-M SS) 

Van Nuys, CA 91409 


CALL NOW! 
TOLL FREE-24 HRS. 


M-F 7 a.m.-7 p.m. PST 
Member of the ASP 
CIRCLE €2S ON READER SERVICE CARD 





FREE 
PUBLIC DOMAIN & 


Lowest as $1.50 per Disk 
Best Quality 
Fast Service 





Best Bits & Bytes 
Over 1000 IBM Software 


Write to: 
SOFTSHOPPE 
POB 709, Ann Arbor, M! 48105 
(313) 763-8721 
CIRCLE 626 ON READER SERVICE CARD 


1-800-245-BYTE 
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TO PLACE YOUR AD IN 


PC Magazine Marketplace 
Call (212) 503-5115 or (800) 825-4ADS 


JURY 





190859 


SHAREWARE CATALOG 


On 5 1/4 and 3.5° format. 








999 


10 OR MORE 


i) 
VISA | 
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LETTERNEADS PLUS (132) Designiprint 
cusiom letterheads, envelopes, labela 
to Epson/i8M compatible printers. 

EZ-FORMS (115) Creata custom forms. 
Easy, powertul. 

ON-SIDE (121) New! Print sideways with 
custom lonts. Menu-driven. 

CITYDESK (129) Desktop publishing for 2 
column newstatters, 

MA. LABEL (124) Most versatile & powertul 
label printing program. 

ADDRESS-O-MATIC (127) Grabs names and 
addresses from lettera and automatical- 
ly printa envelopes. 

IMAGEPRINT (128) Remarkable fetter quall- 
ty printing on a 9 pin dot matrix printer. 

BANNER MAKER (130) Create signs snd 
banners with muiliple fonts & styles. 

COLUMNAR PRINTING UTILITY (139) 

Prints proportronally jualllied text tiles 

in t to 3 columns. 


CRIME LAB (279) Great, unique graphic 
murder mystery game, CGA or EGA. 
CAPTAIN COMIC (280) Commercial quality 

arcade gsme. Excellant! EGA or VGA. 

DRACULA IN LONOON (271) Super graphics. 
adventure game. Great fun. CGA or EGA. 

NINJA (201) Commercial quality karata 
srcade game. Neat graphics. CGA, EGA. 

PGA GOLF (202) 18 hole course Greal 
graphics. CGA or EGA required. 

3D CHESS (205) Superb 3-0. game. Loaded 
with options. Use wiany graphics card. 

PC-RAILROAD (210) Trains run on ready- 
made routes or design your own. You 
have tolal control. CGA required, 

CARD GAMES (214) Draw Poker, Hesrts, 
Canasta and Bridge. 

ARCADE GAMES #5 (220) Rockets, Snaka, 
Xonix, Nemon, Spacewar. Needs CGA. 

FAVORITE GAMES (221) Psngo, Obert, 
Frogger, Packman, 3-Demon. CGA. 

CLASSIC GAMES (222) Pinball, Breakout 
Flightmare, Ratmaze, Spece Com- 
meander. Needs CGA. 

ADVENTURE GAMES #1 (228) Sam Spade, 
Castle Adventure, Pleasura Dome. 

GAMBLING GAMES (229) Blackjack, Poker, 
Roulette, Crsps. CGA required 

BOARD GAMES #1 (230) Monopoly and 
Risk. Requires CGA. 

MONOCHROME ARCADE GAMES (243) 
Horserace, Beast, Skling, Fira Fighter. 

EGA ARCADE GAMES #1 (251) Aldo, 
EgaBreakout, Egaroids. Needs EGA. 

BGA ARCADE GAMES #2 (262) Snarfs and 
Ega-Stsr Trek. Requires EGA. 

BOARD GAMES #3 (245) Scrsbbla, Concen- 
tration, Boris, Seek & Sink. Needs color 
monitor. 

MAJOR LEAGUE BASEBALL. (203) Super 
baseball game. Neal graphics. CGA. 
FORD SIMULATOR (211) New, exciting driv: 
ing almuletor Irom Ford. Teat your akilla 

on 4 tracks. Needs CGA or EGA. 

EGA GOLF (250) 18 holaa of the best 
scenery evalisble. Requires EGA, 

BASS TOUR (258) New! Fseture-packed 
tlahing game. Select rod, real, bait, 
everything. Needs CGA or EGA. 

BOARD GAMES #2 (231) Checkers, Chess, 
Dominoes, Backgammon. Needa CGA. 

ADVENTURE GAMES #2 (246) Empira & 
McMurphy's Mansion. 

STRATEGIC WAR GAMES (226) Wer on the 
Sea, Tank & Atrican Desert Campaign 

KINGDOM OF KROZ (244) Unique arcsde- 
adventura game. Nations! prize winner 

ARCADE SPORTS GAMES (229 PC-Poo!, 
PC-Bowl & Archery. CGA or EGA. 

ARCADE GAMES #1 (218) Spiders, Tank 
Wars & Disk Crash. Requires CGA. 

PINBALL GAMES (226) 10 pinball gamealor 
t-4 players. Requires or EGA. 

EGA FOOTBALL (267) New! You control sil 
Une greal action. Piaya like a real loot: 
ball game. Needs EGA 

ASSORTED GAMES #2 (262 Seahunt, 
Pegout, Gapper, Sopwith2, and Etevstor. 
Needs CGA. 











LAPTOP GASGUAGE (400) Monitors laptop 
battery usage. Know when to racharge. 
POINT-SHOOT BACKUPIRESTORE (401) 
Superior hard disk beckup. CGA or EGA. 
QUICKCACHE (443, 444) (2 disks) Disk cach- 
ing speeds up your PC. Best we've seen! 
BAKER'S DOZEN (406) Powerful package 
ol 14 utitities from Jim Button. Top reted . 

FLU-SHOT + (411) New! Etlective protec- 
tion againal virus programs. 

CGA SIMULATOR (433) Run most CGA pro- 
grams on Hercules compatibla mono- 
chrome cards. 

HARD DISK UTILITIES (437) Very uselul set 
ol hard disk utliltles. 

EGA FONTS (441) More than 50 lonts to 
meke your EGA shine. 

CATDISK (452) Easy, menudriven disk 
cataloging system. 

SPACE MAKER (467) Dats compression 
package to seve disk space. 

BEST BATCN UTILITIES (473) 25 programs 


put power In your batch tilea 
MENUS and DESKTOP 
POWER MENU (702) Excelent, easy menu- 
ing program Needa hard disk. 
NOMEBASE (601-602) (2 disks) Desktop 
organizer puta Sidekick to shame. 


TREEVIEW (708) New! Our lavorite DOS 
commend shel} wilh pull down menus 


WORD PROCESSING 


WORDPERFECT 6.0 TOOLS (841) ASCII to 
WPS lormst converter plus other super 
utititles to Improve performance. 

PC-WRITE 3.02 (809-811) (3 disks) New! Top 
rated wispelt checker. 

WORDPERFECT CLIPART (643, 844) (2 
disks} Over t80 grest graphics. 

PRO-SCRIBE (822) New! Rasily improves 
impact snd cisrity ot your wriling. 

WORDPERFECT MACROS (631) lor 59, 
{837} tor 4.2. Over 70 grest macros & 
tempi 












GRASP (1608 Create and run labuioua 
graphic demos. Any graphics card, 

PC: KEY DRAW (1607-1600) (3 disks) Power. 
ful drawingCAD program with clip art. 
CGA, EGA, or HERC wiCGA amuiation. 

OPTIKS (1619) Edit, merge, convert fites 
from over 24 different graphic formats. 

FINGER PAINT (1620) Like PC-Paint brush. 
Requires graphics card 

VGA PAINT (1622) New! Graphics/drawing 
In 248 colors. Requiras VGA, 450K. 

PRINTMASTER GRAPHICS (1602, 1800 (2 
disks) New! Over t,000 greal Printmaster 
graphics. Requires Printmasier. 

PRINT SHOP GRAPHICS (1663, 1664) (2 
disks) New! t,080 graphics tor Print Shop. 


GREAT IBM SOFTWARE 


IBM/Compatible Public Domain and Shareware Programs « Thousands Available from 
the TSL Library « Latest Updates « Fully Tested-Virus Free * Best Programs per Category 
More Programs per Disk « Technical Support « Fast Delivery 


Limited Offer 3 FREE DISKS Limited Offer 


DATABASE 





GLITE (103%) Amazing BASE mulli-utility 
incl cut & paste, snd much more 

FILE EXPRESS 4.xx (1002-1000 (2 disks) 
Eaay, powerlul datsbase. PC-Magazine 
seid i) "performa like a thoroughbred.” 

OPROG (1022) Fantsstic dBASE Ill auto- 
programmer writes all codes tor you. 

WAMPUM (1006, 1007) (2 disks) Superb, tull- 
featured dBASE Ill clone. Requirse 
512K, hard diak. 

GFUIPPER (1025) New! Olrectly edil DBASE 
& compatible Ilies Irom DOS. 

PC. FILE + 2.9(1008. 1011) (3 disks) New ver- 
sion. Jim Button’a relstions; dstabsse 
mesterplece 


CREATIVITY 


CREATIVITY PACKAGE (3000-3002) (3 
disks) Uniqua, S-phase pkg. Computer 
brainstorming unieashes your Creativity. 

IDEA TREE (3002) Unique Ihinking lool & info 
manager Gsin control ot thoughts with 
graphic display ol keas Top honors. 


PROGRAMMING 


ASS and DOG (1403-1404) @ disks) Finest 
macro assembler & debugger. Lightening 
tast. Rave reviews. 

EBL & OPAL (1407) Two lantastic batch 


| 


SCREEN DESIGNER (1431) New! Exciting 
leature-packed screen designer lor batch 
Wiles & most programming fanguages. 
Needs 364K. 


SPREADSHEET 


AS EASY AS (902) Grest Lotus t23 clone. 
Lalest with 26x t024 grid. Does almost 
every Lotus lunction. 

QUBECALC (903) Unique, powerful 3-D 
apreadsheet View dats ss never belore. 

LOTUS TEMPLATES (907) Ready to run. Re- 
quires Lotus 123 

LOTUS MACROS (908) Seves loads ot time. 
Requires Lotus t23. 

123 POWER WORKSHEETS (911-912) (2 
disks) 13 greal workshsels for Lotua. 
@LAST (918) Powerful searchirepisce for 

Lotua 123 apreadsheet cella 


PC-BARTENDER (1823) Protessionaily mix 
almost any drink. 

GARDERNER'S ASSISTANT (1800? Plan your 
garden In every detall. 

VIDEO LIBRARIAN (1612 Calalogs your 
video lape Ilbrary. Menu-driven. 

SNOPPERS ASSISTANT (18t@) Easy grocery 
shopping and coupon Iitar. 

COMPUTER CHEF (1617-1618) (2 disks) 

Comptete cooking progrem Loaded with 

recipes. 


Call Toll Free for 800-359-9998 
SAME DAY SHIPPING orders only & Free Catalog 


Setect 3 FRE 


Name 
Address 


City/State/Zip 
No. of disks 

















== 

= & 
Check disk size: 5%" 
VISAIMC # 


*% $3.25 ea IPsy foree disk in multiple disk sets) = _ 
{$2 99 each 10 or more disks) 
3.5” disks - add $1 ea {alse applies to 3 free 3.5” disks) = _ 
California residents add 6.5% saleslax = 
Shipping and handling = 
LC ———— 





The Software Labs 


3767 Overland Ave. #112 Los Angeles, CA 90034 (213) 559.5456 







DISKS et no extre charge when you pay tor S or more disks. 
CIRCLE DISK NOS QR SEND ORDER QN SEPARATE SHEET OF PAPER 


$350 
Total = _ 
EXP. DATE__ 


immediate pick-up for WALKAN customers 





$325 


PER DISK 
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COMMUNICATIONS 


PROCOMM (1700, 1701) (2 disks) Newest. 
All teatures, menu-driven. Top rated. 
TELEDISK (1713) NEW! Converts enlire 
disketta into 8 compressed Illa for 

tester transmission. 


EDUCATION & TUTORIALS 


EX-dBASE TRAINER (321) Grest dBASE 
and dBXL trainer 

WORDPERFECT LEARNING SYSTEM (353, 
354) lor 4.2. (955, 358) lor 5.0. 

BASIC PRIMER (330) Greal Basic lutor. Re- 
quirea CGA, cotor monitor 

TUTOR (302) Complete interactive OOS snd 
computer tutoris!. 

EASY DOS (305) Two great programs make 
using DOS very assy. 

PC-FASTYPE (311) The very best interactive 
typing instructor. Needs CGA or EGA. 

THE PRESIDENTS (341-342) (2 disks) Super 
blogrsphy & quiz ayatern on sil the U.S. 
presidents. 

SPANISH TUTOR (351) 3 powertul pro- 

grams to help you learn Spanish. 


LABEL MASTER (1974) Malt list mansger. 
PC-MAG Editor's Choice. 

YEAR PLANNER (808 Powertul organizer 
prints wail calendars. Needs 520K. 

AREA CODE FINDER (1962) Quickly linds 
US & loreign ares codes. 

RENTALS (1951) ; powerful proparty 
mensgement Menu-driven, sesy to use. 
Requires 420K, 2 lloppies or hard diak. 

BUSINESS ACCOUNTING (1902) Complela 
AJP, AJA, GIL, Payroll. 

ZIP CODE FINDER (1900) New! Computeriz: 
ed zip code book. Ullra Issi search. 
UPS RATE MASTER (1955) Complete UPS 

shipping program. A ral lime sever. 

FASTBUCKS (1903) Fast, easy, compiate 

home tinence peckege. Requires 

graphics card. 

FLODRAW (1904-1905) (2 disks) Tolal Iiow- 
charting system CGA or EGA, 320K 
SOLVEAT? (1919) 29 menu-driven linancial 

catculalions 

EXPRESS CHECK (1922) New! Great check 

book mgr. Menu-driven, prints checke 

8nd reports 

TICKLEX (1926) Most powerful Tickler 
Calendar-Scheduler lor one person or 
entira ollice. Needs 512K, hard disk. 

EASY PROJECT (1932) Totst project 
mensger. Gantt cherts, raports. 

ASC IN-CONTROL (1952, 1953) (2 Diaks) 
New! Sales prospecingttracking, billing 
& activity scheduling, auto-dial, mall 
isbela, much more. 

FONE (1954) New! Price your phone calla 
































while you're on the line & seve monay. 
BUSINESS FORM LETTERS (1938 t00 
common business iatters Fit! In Slanks. 


HANDWRITING ANALYST (2132) Produces 
detsiled, sccurate personality analysie. 

MICRO WORLD DATA BANK (2608-2612) (5 
disks) Ultra deteited world mapping. 
Produced by the CiA Needs CGA or 
EGA. Feetures 2 types ol mapping. 

PLANOMAN 4.6 (2202) Piay and compose 
music. New updala Is better than ever. 

SCICALC (2304) 250 menu-driven msth & 
physics tools with unil conversions. 
Need CGA or EGA 

WORLD (2600) Stunning! Festure-packed 
world msp wizoom. Needs CGA or EGA. 

ASTROLOGY 9.5 (2701) Complete, accurate 
Chart Caiculation. 

LOTTO BUSTER (2130) Lottery program 
really worka on any pick-€/pick.? tol tery. 

WISDOM OF THE AGES (1219-1218) (3 
disks) New! 6500 quotes on 81 subjecta 
Irom history's grastset minds 

ELECTRON (2321) Electricei/elactronica 
tables, drswings, performes caicule- 
tions & designs. For hobbyist, student, 
technician, etc. Needs CGA. 


@ PUBLIC DOMAIN/ 
SHAREWARE 


PS/2 - AT COMPATIBLES 
Latest Versions of Virve-Free Software 


ca SHARE-NET 
POB 12366, Dept. G 
405-524-5233 Oklahoma City, OK 73157 
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@ REAL ESTATE 


MANAGEMENT & ANALYSIS 

* “Real Property Management’ $395/$595 tor 
fesidential & commercial properties and other 
bkkp'g Flags defing’t tenants, prints budgets, 
checks, invoices & 1099S No retyping of 
recurring data ° “Real Analyzer" $195, when 
deciding buy/sell. exchange. or refinance 
30 day money back guarantee 
REAL-COMP INC 

PO Box 1210 

Cupertine, CA 95015 

(408) 996-1160 


PROPERTY MANAGEMENT 
Rental-Ease New state of the art property man- 
agement soltware Extremely fas! and easy to 
use Everything (s included, tenant tracking, 
fepairs and maintenance, income and expense, 
check writing No extra modules to buy The 
ultimate tn property management. $695 com- 
plete Free brochure, Demo $10 

STRATEGIC OFFICE SYSTEMS 

688 North 500 West #61 

Mt Pleasant, UT 84647 

800-942-6784 or 801-462-2130 


PROPERTY MANAGEMENT 

Since 1978 over 6.500 users of our software 
have found it comprehensive, flexible and easy 
to use We offer systems to manage the follow- 
ing types of properties COMMERCIAL/ 
RESIDENTIAL/CDNDDMINIUM/HDME- 
OWNERS ASSOC /MINI-STORAGE FACILITIES 
For more info and sample printouts call: 
REALTY AUTOMATION 

11365 East Shore Drive 

Hayden Lake, 10 83835 

(208) 772-3259 
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@ REAL ESTATE 


PROPERTY MANAGEMENT 
Comprehensive software for managing residen- 
tial, commercial, condos, and more Three ver- 
sions. Basic PM for owner/manager—$495, De- 
hue PM for professional management—$1,195, 
Multi-User with Novell network compahbility— 
$2395 Includes check writing, recuming ex- 
penses, G/L, management reporting 

YARDI SYSTEMS, INC 

813 Reddick St. 

Santa Barbara, CA 93103 

805-966-3666 


L-PLOT... 

A Metes & Bounds program to plov/erint plats 
ot any scale- Any descriplion- use Any mea- 
surement! Calc areas, error of closure, plots 
Multi tracts. IBM/compat with monographics, 
CGA or EGA capability $190 Of send $15 for 
teal warking demo, refundable with order Visa/ 
MC/chk Free info 

LAN/SCAN Inc 

P.O Box 6863 

Abilene, TX 79608 

(915) 672-2901 


@ RELIGION 


SCRIPTURE SCANNER 
BIBLE ON DISKS 


* Search the Bible in seconds 
for key words or phrases. 

© Print any list or portion. 

© Write sermons, lessons, 
etc from your word 
processor-or ours with 
access to scripture, 
Special: $99.95 & up 


CALL: 512-255-9569 


MEG 


$ Oo F T WA CE 
Box 355, Round Rock, TX 78680 
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=NAS COMPUTER BIBLE = 
Veaion 2.0 
New American Standard 
The best of the best sellers 


For {@M and 100% Compatible 
«Instantly searches text for any 
word or phrase. 
+ Allows verses to be saved for 
use with word SSOTS. 


» Also includes windowing 
capability. 
Mail check or maney order to: 
Foundation Press Publications 


Anaheun, CA 92816 
(714) 630-6450 

$129.95 (CA ardare add 6% tax) 

plas $4.00 shipping & handing 





CIRCLE 630 ON READER SERVICE CARD 


PC MAGAZINE @ JULY 


@ RELIGION 


Instant Bible Access 


a 


l HOLY 
| Bere 


QUICKVERSE 
BIBLE CONCORDANCE 


QUICK VERSE BIBLE CONCORDANCE 1s a fast, easy-to-use tool lor general Bible 
study and in-depth research QUICKVERSE puts the complete text of the Bible at 


your fingertips, allowing you to 


® Instantly locate any word or verse mn the entire Bible 

® Search for phrases, combinatnons of words (in any order), or ary word in a list 
© Lamut searches to a particular range of books, chapters, or verses 

® Print verses in a vaniety of lormats or save them to file for export ta your word 


OCeSSOT. 


® Outperforms products costing much more, Carnes a 30-day money back 


guarantee (excluding shipping). 


(Features tisted are for |BM/Compatible. Macintosh version also avaitable } 
Four translations available, please specify version and disk size when ordering 


KJV $49 NIV $59 


S Fun Tohuby 
Parsons Technology, 


M, 
375 Collins Ra NE, Cedar Rapids, 1A 52402 


RSV $53 
Add $5 shipping/handling Disk size 51/4 


Call or send Check/VISA/MC of C.0 D 


1-800-223-6925 





NK}V $53 
or3 1/2| | (add $3) 


(In Canada Call 319-395-7300) 
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CHURCH SOFTWARE 


Oiscover for yourself why more churches are choosing PowerChureh Plus® 
Try out the leading membership and accounting package. 


Catt today for your FREE full-working OEMO. 


F1 SOFTWARE, P.0 Box 3096, Beverty Hills, CA 90212 
(213) 854-0865 
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PARISH DATA SYSTEM™ 
Comprehensive census/contnbution program 
Easy to operate, menu driven Family, membes, 
financial into & reports fully integrated Selec- 
tive lists, labels, contribution/uition state- 
Tents, personalized letters. User can create 
wn reports, letters Other church programs 
available Over 2600 users Free info 

Parish Data Systems, Inc. 

3031 W Northern Ave . Suite 121 

Phoenix, AZ 85051 

(602) 247-3341 


PROSYSTEMS FOR CHURCHES 
Integrated programs recommended by CPAs, 
backed by money-back guarantee 

and accounting modules to su needs. Easy to 
install and operate Mid-year conversrons readily 
accommodated Password protection. built-in 
backup. Other exceptional features Affordable, 
payment plans avail Free info 

ProSystems 

1738 Elton Road Suite 306 

Silver Spring, MD 20903 

301-434-1100 


TO PLACE YOUR AD IN 


PC Magazine Marketplace 
Call (212) 503-5115 or (800) 825-4ADS 
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@ RELIGION 


Bible study tools that grow with you. 


THE WORD processor 
The most comprehensive Family 
of Products for Bible Study. 


Start with VERSE SEARCH 
including the Bible translation of 


your choice with Instant Access 
to any verse. Search for any 


for co 
And much more! Only $99.95 


AS YOU GROW, add NIV, RSV, 
“\ KJV or NKJV text, Greek or Hebrew 
Ce oa or topical cross 

references, personal commentary, 
a cdironclogital Bible and chain 
references. Our memory resident 
VERSE TYPIST transfers 
verses to your word processor. 


Bible Research Systems 
1-800-423-1228 


2013 Wells Branch Parkway #304 © Austin, Texas 78728 
Tech Support (512)28 1-7541 Postage extra. For IBM, MSDOs, Macintosh. 
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“SEARCH THE) 
BIBLE IN 
2 SECONDS | 
OR LESS. 


WORDsearch™ is the world’s 
fastest. most advanced, user 
friendly Bible concordance 
software. Now available in 
a NIV and KIV 

Instantly locate all relevant 
passages by word, phrase, or 
word combinations. And you 
can transfer Bible verses to 
word processors. 

$99 00 plus $5 p&h Full 
function demo, $7 Call about 
our 30-day no-risk free trial 


800-888-9898 


5014 Lakeview, Austin, TX 78732 


| 
rai | 
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PC Magazine Marketplace 
the ultimate target 
market! 








The brand specifiers who read PC 
Magazine don't ha tl p 
sround, their on! tt 

what th 












need as q 


They'll DIRECT their attention 
to PC Magazine Marketplace 





For them PC Magazine Marketplace’ 






tfiers who re 
YOU'RE RIGHT 


So take DIRECT action and call 
(212) 503-5115 or 
(800) 825-4ADS 
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@ SALES MARKETING 


———— SaleMaker = 


Sales and Marketing PLM 
Software System 
le packed with new features 


@ All Naw Version 2.0 now ahipping 
¢ Hundreds of powertul NEW features ees 


> Marketing [2 everyone's 
. businass and SaleMaker Plus 


“The best 
Just got bettert 
SaleMaker’s new Plus version 


history, Management reports Pe ungerine Edner’s Chek 


‘Techni 
iNor's Cheles, 12/22/67 


Call for FREE iiterature 
on this exciting NEW software! 
1-800-433-5355 
(214) 264-2626 in Texas 
SaleMaker Software 
@ Module for unattended remote data transfer Box 531650 Grand Prairia TX 75083 


@ Laser Printer intarface 
@ Instant follow-up letters & labels 
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CLIENT & SALES MANAGEMENT SOFTWARE 


"Probably the best of all the sales software packages 1s Totall Manager trom: 
: Bartel Software...very easy to use and very powerful...the best of the lot.” 
FREE — Compuier Bivens Guide & Handbook, April 1989 


dit, 1-800-777-6368  BYAREEL 


DEMO az. 7145 S., Suite 4-101, Midvale, UT 84047 (601) 566-5544 
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SOLUS" 
Personal Control Computer: 
Monitor and Control the World 
Around You From Your PC. 

The intelligent, stand-alone SOLUS” com- 

puter is powerful enough for Industrial and 


research applications, and 
simple enough for school and home use. 


(900) 2475712 
AMEX Oregon and outside US. (503) 635-3966 
TMi fine, £000 Koate Wry Pace, 2-129 


FAX (503) 638-3008 
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THE SHOWCASE 
FOR PRODUCTS AND 
SERVICES IN THE 
IBM STANDARD 
MARKET... 
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@ SECURITY 


IA 


With our Copy Protection 
Products, They really work and 
do not burden the honest user... 


For Hardware Based Security 
{Parallel Port/ROM Socket Interface) 

® STANDARD KEY TAG 
Unlimited executions 

*@ COUPON KEY TAG 
Limited executions 

® DURATION KEY TAG 
Limited (days, hours, min.) 


| | 
Ws 


—— | | 


For Disk Security 
High Level Security 
® PADLOCK I] DISK 
® SAFEGUARD DISKS 
® COUPON DISKS 


For Hard Disk Protection 
*HDCOPY 
Low Level Security 
‘User installable Protection 
© PC-PADLOCK 


The market 1s filled with copy 
protection products which burden the 
user or simply don’t work. We have 
over 3500 satisfied software firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
in over 3 years. 

Why should your valuable data or 
useful software become 
available in the Public Domain? 


Call or write for 
— tic 
ENGINEERING IN 


GLENCO 
SERVING THE SOFTWARE INDUSTRY SINCE 1579 











HANDS OFF THE PROGRAM” 


PC SECURITY 


HANOS OFF THE PROGRAM |s an all software 
pevlege based sytem secutdy utmly that pre- 
‘yerts unputhorized accose of your PC 8 subdvec- 
toree, Nes snd disk doves 
HANDS OFF THE PROGRAM prendes © sopivat- 
Cated technique lo separate up to 64 users of & 
PC. by priviege, into thew own separate areas on 
the hard dist Users may access only [new own 
As Bd any Other area protected with e lower 
Pevvilege 
HANDS OFF THE PROGRAM protects tes on 
yout herd disk by preventing unawinor.20d users 
from modstying the DOS tie artntutes (esd Oniy, 
Hidden System} For example use the READ 
ONLY aithbute to prevent virus programe from 
lvading your sysiem 
MANOS OFF THE PROGRAM restncis access to 
your hard disk wa Gak flocking A locked hard 
disk may nol be hooted accessed by apphcanans 
software oF tormatiod ma the OOS FORMAT com- 
mand uted R18 untocked * 
HANDS OFF THE PROGRAM incorporates 
advanced secumty wchmques on PC's running 
PC-DOS V30 or higher The DOS FORMAT of 
Dreve C is prevorted whie ine PC 18 im use the 
tecunty manager 19 protected agemst Controt 
Break and 3 boot from floppy resulis in the outo- 
manic locking of Drve © 
HANDS OFF THE PROGRAM also prowites 

© Disk Encryption 

* User Access Reporing 

* Stops Common Viruses 

« 


Maddox 
« Flead Only and Execute Only privieges by 
use 


© Auto brataflaton 


rice$B9.95 
ead 375—shiopang 
Check Money Order VISA MC accepted 


Systeme Coneulting Inc. 
412-963-1624 
Box 111208 Pitteburgh, PA 16238-0608 
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he world's leading soft- 
wore monufocturers 
depend on Softguard copy 
protection systems. Your 
FREE DISKETTE introduces 
you to SuperLock * — invisi- 
ble copy protection for 
1BM-PC (ond compatibles} 
and Macintosh. 
@ Hord disk support 
® No source code chonges 
© Customized versions 
® LAN support 
@ New upgrades avoiloble 


(408) 773-9680 


SOFTGUARD SYSTEMS INC. 
710 Lakeway, Suite 200 
Sunnyvale, California 94086 
FAX (408) 773-1405 


1L)31L0Ud AdOD 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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Designed for clone compatibility & strength 
+ Thwarts ALL Bit-copy Software 


+ Supportsall Hard & floppy Oisk formats 
+ Restnet or allow Network Installs 
« Limit program use by Oate or #Executes 
« Remotely reset Installs, Date ot #Executes 
+ No damaged media of 1/0 plugs 
For IBM & clones-§195 & up-Free Info & Demo 
Az-Tech Sottware, Inc. 
305 East Franklin 
Ruchmond, MO 64085 
(800) 227-0644 (816) 776-2700 
FAX (616) 776-8398 
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TO PLACE YOUR 
ADIN 


PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


THE ULTIMATE PROTECTION 

Keep your sottware honest with 

© SlopView—Stop hackers, track your soft- 
ware, without copy protection ($250 00) 

@ StopCopy Pius-—Deleat ALL coplers, secure 
your software, with transparent, option filled, 
Copy protection ($450 00) 

Free demonstration package avatlable! 

BB) Computer Systems 

14105 Hentage Lane 

Silver Spring, MO 20906 

Ph (301) 871-1094 FAX: (301) 460-7545 


SOFTWARE COPY PROTECTION 

© Installs easily on your |BM-PC software 

© Defeats all disk copy software 

© Supports all Hard & Floppy disk tormats 

‘@ Requires NO special devices or disks 

© Invisible lo your end user 

Eval disk protects 2 disks $25 
Starter hut protects 100 disks $991 
Lech Corporation 

377 Route 17 South, Suite 618 

Hasbrouck Heights, NJ 07604 

(201) 288-1608 BBS 201-288-8795(8/N/1) 


1989 


WITH ALL THE COMPUTER 
SECURITY TALK, 


re 
0 CPesues 
= = 


1S THE PERFECT SECURITY 
LOCK. 

© Password Is 3 software program which 
secures your 

© Password is simple to install, easy to 
understand, requires no reformatting. 

® Boot limit option secures hard disk. 

© Password provides for up to 100 users/ 
also allows for groups of users. 

© The supervisor can Oak or Gen Becess 
to protected directories with a single 
key stroke. 

© Password maintenance is menu driven 
with pop-up windows and help screens. 

© Provides audit trail of users. 

® Screen blanking feature. 
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BIT-LOCK* SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful multilayered security Rapid decryp- 
tion algorithms Reliable security device trans- 
parent to PARALLEL or SERIAL port. Compti- 
mented by low cost KEY-LOCK’* muttiteatured 
COMPU-LOCK'* including countdown, timeout, 
dala encoding & multi-product protection 
MICROCOMPUTER APPLICATIONS 

3167 E Otero Circle 

Littleton, CO 80122 

(303) 922-6410 of 770-1863 


ee ed 
@ STATISTICS 


NCSS plus-$99 

Fasy-to-use menus & spread sheet. Multiple 
fegression T-lests ANOVA (up to 10 factors, rep. 
Measures, covariance). Forecashng. Factor, dus- 
ter, & discrminant analysrs Nonparametnics. 
‘Cross Tabulabon Plots histograms, bax, scatter, 
stemleal Sort. Subset. Transformations. Reads 
ASCH New graptucs Pkg $59 

NCSS 

865 East 400 North 

Kaysville, UT 84037 

Phone 801-546-0445 


STAT PLAN Ill 

Easiest to use statistics program available. 
Complete range of statistics-curve fitting cross- 
tabs. correlation, multiple regression, T-tests, 
etc Graphics with printer/plotter output. Capa- 
bie of handing over 50,000 data points, intes- 
faced directly with lotus lites Demo diskette 
avaliable MC/VISA Only $179 

THE FUTURES GROUP-STAT PLAN IIl 

76 Eastern Blvd , Gent. C 

Glastonbury, CT 06033 1264 

(208) 633-3501 








High performance STATISTICAL SYSTEM 


A powerful, elegant, and auper-fast etatistical package integrated with 
complete data management end dynamic graphs Comprehensive selec- 
tion of descriptive, inferential, end exploratory statistics with forecasting 
STATS+ faatures intalligent, two-way interfaces to data from Lotus, 
Symphony. dBliil+, and other programe For more info look for our ade In 
most computer oe ae ask your dealer, or contact StatSoft. Price $245 
(+$5 ship/handl). 

osasal 

tf 2325 E. 13th St., Tulsa, OK 74104 


‘me 
ra StatSoft (918) 589-4149 


Overseas ollices EtalSoft of Europe (Hamburg FRG) ph 040/4200347 StatGolt UK {Lon- 
don UK) ph 07072 71166 Heame Software (Melbourne Austrslia) ph 613-497-4276 
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THE BASS SYSTEM™ 


OATA WTETUOY; 
IHFILE WYEHTE, 
LEMHGTH EEX $ 1; 
IHPUY AGE 1-8 @ 18 aEx E 

@ 20 HEIGHT WEIOHT 34-37. 
FOAMAT AGE &.a HEIGHT WEIOHT a.a. 


PROC OLM DATA-WTETUOY; 
ClLAaa @EX, 
MOOGEL WEIOHT - HEIGHT AGE Ex; 


Tha BASS SYSTEM (our product) took 25 seconda, 384K. and | 2 Meg of 
disk apaca St costs $399 one lime, wilh occasional updates at $35 Oatasel 
was 1,000 observelions 


BASS INSTITUTE, INC. P.O. BOX 349 CHAPEL HILL, NC 27514 (919) 933-7096 
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@® Statistical 
Navigator” 





MINITAB'S a PC of cake! 


analysis. Includes basic statistics ¢ 
regression @ time series @ tabulation 

© ANOVA ¢ plots histograms ¢ 
much more. DOS based version in- 

cludes LOTUS interface, hi-res 
graphics, no copy protection. Used in 
over 60% of Fortune 50 companies. 
For free brochure call 814/238-3280. 


MINITAB 


SIATIST CAL SOS‘ WARE 
Minitab, Inc. 

‘3081 Enterprise Dr, State College, PA 16801 
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An expert system using Al 
atrategies in helping to determine 
appropriate statistical analysis. 
Version 1.1 - $99.95 
(pias shipping and handling) 


VISA, MC, AMEX, PO and 
Personal Checks accepted. 
Cail toll-free 1-800-537-4866 
Missourl residents call 


314-445-4554 
FAX 344-445-4569 
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Owith SOLO 


eal for researchers and busi- 
ness professionals. SOLO 
provides all the necessary stat 
procedures. Incredibly easy to 
use. Inexpensive enough for a 
single project or occasional use. 

$149 complete with graphics. 


Call today. MC or VISA. 
Satisfaction guaranteed! 


BMDP STATISTICAL 


1440 Sepulveda Boulevard 
Los Angeles, CA 90025 
(213) 479-7799 


CIRCLE 849 OW READER SERVICE CARD 








Eaey to learn 

Easy to use 

FAST FREE support 

Money Back Guarantea /,'.’)."))) 


At $179.00 SX 
outpartorme higher 
Pricad programal 


ff you vaiua your fima 


and monay. call foday 
for FREE SX damo diek 


612-631-2852 


NH Analytical Software 
Box 13204, Roseville, MN 55113 
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@ SURVEYS 


THE SURVEY SYSTEM 

An easy fo use menu driven system for the 
entry, editing, processing and presentation of 
questiannaire data The system can produce 
camera ready crosstabs and other lables in 
banner format Also statistics and bar charts 
Regression and open-end coding/anatysts op- 
trons available 

CREATIVE RESEARCH SYSTEMS, 

15 Lone Oak Cir, Dept. P 

Petaluma, CA 94952 

(707) 765-1001 





FOR ONLY 


Boost Nant : 


your productivity t- 









multitasking software! 

More features than DoubleDOS! 
More volue than DESQview 

Run oll your favorite software X 3! 


a 
Proware 
—= 

10719 Plano Road. Suite 100 

Dallas, Tx. 78278 Tes 


1-800 








Introducing PC-MIX, powerful new 


Ammunition to conquer 
your biggest problems! 


wth V-EMM 
(8 megabytes) 


‘without V-EMM 
{640 kilobytes) 


& 


@ The Virtual Expanded Memory Manager 
provides your EMS applications with up 10 
eight megabytes of expanded memory 

@ lt turns PC/AT oF PS/2 ex- 
tended memory into expanded 
memory ; 

@ It turns hard disk storage into j 
expanded memory 


@ I18 compatible with moet EMS 
applications, including 1-23 
iyMphorry 


Fe 
=———=eT PO 


“EMM 


Manhattan KS. 
See (913) 537-2807 


u 
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RUNNING OUT OF 
MEMORY? 


IM EMS 4.0 lor PC/XT/AT 
No expensive memory boards re- 
Quired—uses memory thet goes un- 
use on most systems 
Works with 1-2-3, Symphony, DOS 
4.0, DesqView, and many others 
PC/XT/286 AT and Special High 
Speed 386 AT versions all lor one 
low pnce $59 95 
OEM pricing also availeble 


lOSys Software 


1501 N. Broadway, Suite 270 


ek, CA 94596 


(415) 933-7713 


MULTITASKING 949.95 


30 Day Manes Bi 


-842-378 














Fee prog rar 
id switcher 





ps 

yond 640K with 

es only 40K bytes 
rolected 
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* FormatiCapy Support for both 720+ 44 


capacity 
« No need to upgrade DOS change @O5 
© Use on PC/XTIAT clones wiDOS 20 oF up 


Gundied with TEAC 4.44 MB Drive onty $129 00 


CPYAT2PC “ 
O-® 5795, 
FILE TRANSFEO UTILITY BETWEEN 
ATS AND PC'S AND COMPATIOLES 
© FormatiCopy 360K disketies on your 
42 6 ave 
© Copy sngie or group aff fies 
© Hondies fies longer fhan 340K 
© Supporied under DOS 30 or up 


TECH SUPPORT AVAIL &S PTM-F ADD $400 S/H CA RESIDENTS ADD 7% SALES TAX 
ORDER DIRECT TOLL FREE 140052348777 Deater Inquites Invited 
MC, VISA, COD, UPSB/R 


MICROBRIDGE 


Computers International, Inc. 
685 SKY WAY, SUITE 113, SAN CARLOS, CA 94070 


CA 415593-6777 
CN 51484-0618 
FAX 415593-7678 





It's 3 a.m. — what is your PC doing? 


Probably nothing. Auto-Might™ simulates you typmg 
But It could be working for you. athe Leyocard feeding keystrokes 


Auto-Might never forgets 


16 ie an ar tee ie 


sing. 


‘Auto-Might, 08 “perfectasa 
win fo tun a series of fime- 
consuming tasks at Ta'chock 


tn the mormen 
dere C Overman PC idegarse 6: 


Save rienst Save Morey! Get The Beet, Can ve redey 


The Pendulum Gi 


“Here's 0 quick way to foil in love with 
your computer agoin Install PC-Kwik 
Power Pak “When the word gets around, 
you'll have fa install the Power Pek on 
‘every computer in your company” Winn 
Rosch “Highly recommended” J Dvorak 
Power Pak includes the 2/14/89 PC Maga- 
zine Editor's Choice disk coche and laur 


other powerful ulllities 
PC-Kwik PowerPak $129.95 
‘Super PC-Kwik 
Plus S/H 
orcoD 

Multisoft Corporation 
15100 S W Melt Pormeay Stak 


Beaverton. OF 67008. 


1803) 84a $844 or (800) 234 Hwa 
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BREAK 640K! 

Why buy expensive boards? VRAM™ gives 
your PC/XT/AT of PS/2 8 megabytes of memory 
by tuming disk space into expanded memory! 
Use extended memory tor expanded memory 
Create VERY LARGE worksheets. FAST Auto- 
Matic Easy to use 640k not required Money 
back guarantee $49 + $3 s/h 

BIOLOGIC 

11962 Coverstone Cir , Suite 1622 

Manassas, VA 22110 

(703) 368-2949 (fax 703-361-8251) 


LIMSIM 

Expanded Memory Simulator for 286, 386, 286 
NEAT, & Toshiba machines Use the extended 
memory you already have as Lotus style Ex- 
panded Memory PC Magazine (March 3t. 
1987) says “Easy to use and well documented “ 
$70, 30 day money back guarantee Visa/MC 
accepted 


Larson Computing 

596 Hallord Ave, #142 
Santa Clara, CA 95051 
(408) 737-0627 





Seeite WA se119 (Fz 
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RUN ANYTIME! $59.95 

Automatically plays back key-strokes on 15 
DIFFERENT days. dates and times as if you 
typed them info your favorite programs your- 
selfl Allows you to run your PC UNATTENDED 
for communicafions, spreadsheet recalcula- 
tions, database sorting, virtually anything 
VISAMC. 30 day MBG 

CRAWFORD SOFTWARE. INC 

3001 Farner Court 

Riverwoods IL 60015 

(312) 940-9370 


CONNECT PCs! 

COMx™ connects any 2 PCs so that tites can 
be easily copied between them Connect a PC/ 
XT/AT to PS/2 of laptop + convert between Sys 
+ 3¥edisks Copy all files on one hard disk to 
another with 1 command 115.200 baud Runs 
in background 32 ft cable SVs + 3¥ disks, 
+ user's guide Money back grt $59 +$3sh 
Biologic 

11982 Coverstone Cir Suite 1622 

Manassas, VA 22110 

703-368-2949 (fax 703-361-8251) 


PC. 
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A Menu System te Manage 
Memory Resident Programs 


Run as many as 26 memory resident 
programs using only the memory of the 
largest one 

A. Universal hot key for all memory resident 
programs 

Menus prowde easy set-up and single- 
key-stroke access 

AADIIity to remove all memory resident 
Programs with ona command. 

AToll-free technical support 


From the makers of Direct Access. 
SUGGESTED $99 Pius Shipping 
RETAIL & Handting 
CALL 1-800- 242-6368 
FOR THE DEALER NEAREST YOU. 


1621 WESTGATE ROAD 
EAU CLAIRE, WI 54703 





A New Breed of Extremely 
Smart Crash auraree, 


damaged AUTOGAD™ VersaCAD, 
INTERGRAPH Files. 

Another sophisticated graphics 
interface supports your Pitney 
Bowes, Facsimile System and 
Desktop Publishing. Finally, an 
alternative to starting afl over 
again! No-Nonsense software 
protects your valuable time and 
moneyt 


INTEAGRAPH Is a registered trademark ot INTER- 
GRAPH Cc rabon AutoCAO +s a registered irade- 
mark of AUTODESK VersaCAD 10 a registered trade- 
‘mark of the VersaCAD Corporation Piney Bowes. 1s, 
8 registered trademark al Pitney 8 ; 
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TO PLACE YOUR AD IN 
PC Magazine Marketplace 


Call (212) 503-5115 
or (800) 825-4ADS 
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AUTOMENU-SOFTWARE MGMT. 
With Aulomenu you can create menus to access, 
all frequently used programs and DOS com- 
mands with a single key-stroke Some key 
features are password protection, fimed execu- 
tion, network capabilities, unfimited number of 
menus, and screen blanking IBM PCs and 
compatibles Call for free eval copy 

Magee Enterprises, Inc 

PO. Box 1567 

Norcross, GA 30091 


@ WORD PROCESSING 


FDP, “Edn, . 6, 


Pycexisit, Farsi, English, European 
& Scandinavian; plus either IPA, 
Hindi, Bengali, “Gurmukhi, Tamil, 
Thai, Korean, or Viet Full-featured 
word Processor supports on-screen 
foreign characters and highest 
quality printing with no hardware 
modifications Includes Font Editor. 
$355 inct. US shipping. $150 add'l 
for laser. $19 demo. Req. 640k, 
graphics Money back guarantee. 
Gamma Productlons, Inc., 
710 Wilshire Bivd., Ste 609, Santa 
Monice, CA 90401 (213) 394-8622. 
MC/VISA/AMEX. 
GIRCLE 959 ON READER SERVICE CARD 


Windows Spell 


For Microsoft 


Suggested Retail Price... 95" 
Contact your favorite dealer. 


Palantir®, Inc. 
(713) 955-8787 Fax (713) 955-8924 
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GALAXY WORD PROCESSOR! 
Galaxy Is extremely EASY to learn, EASY to use 
and as 8rit Hume of the Washington Post 
acclaims. “BLINDINGLY FAST” Galaxy is a 
shareware product Try it for $500 or get a 
fegistered version with manual disk, telephone 
Support and updates for $64 95 with shipping 
anywhere in the world 

Omniverse Software Corporation 

PD Box 1570, Dept 789 

Port Townsend WA 98368 

1-800-365-7627 qmVisa/MC/Amex/Disc/ 
Dealers 


@ WORD PROCESSING 


WORLD'S BILINGUAL WORD 
DuangJan. bilingual word processor for En- 
glish and: Armenian, Bengali, Euro/Latin, 
Greek, Gujarati, Hindl, Khmer, Lao, Punjabi, 
Russian, Sinhalese, Tamil, Telugu, Thar. Viet, 
Only $109 + $5 s/h (foreign +$12 s/h) 


NEW! PC-WRITE 3.0 

Full featured word processor tor PC's Edits 
large files and columns. Spell check, mail 
merge, ASCII and macros Easy lo use Supports 
500 printers Software guide and futorial on 
diskettes $19 Registration with manual tele- 


@ BAR CODING 


LABELING SOFTWARE 


© For Epson, Oki, IBM, and Lasewet 


Free Font editor For |@M with dot-matrix Laser- support, newsletlers and updates $99.00 e d 
Jet printer Demo $9 +-$1 sin 90 day moneyback guarantee : © Now with easy WYSIWYG screens 
Ce. La be fa ae g ¢ © Flexible format. Any size 
in Avenue ist Ave # « © Bi 
Philadelphia, PA 19149-1606, USA Seattle, WA 98109 : © Big text readable up to 50 ft. 


TEL 215-331-2748 FAX 215-331-4188 


1-800-888-8088 (206) 282-0452 Visa/MC 


05 /oy mb o | mn. 


© Bar Codes: 2of5, 128, UPC/EAN 


AIAG, MIL-STD, Code 39, etc. 
© Auto-incrementing. File input 
© Logos, symbols, custom chs 
© Reversals. Color. Soft fonts 


° 


a ‘ACCESSORIES 


CompuTogs Dust Covers 
The ultimate in dust protection Available in natural 
canvas/brown tnm or new designer gray/black trim (add 
$2/cover). Our covers are far superior to vinyl! 


© Above Label Pnnted with Utility Il LabelRIGHT—$279 
© Other Menu Driven Programs from $49. XENIX—$199 
© MS-DOS user callable routines from $179 


MONITOR 15.95 PRINTER ( 15.95 
COMPARE OUR PRICES! Keveoato 1898 MONCPUY” 26.95 


CompuToge’ PO Box 19728, Greensboro, NC 27419 + (919) 292-9060 


VISA MC Accepled Inctude $2 50 Stupping CUSTOM EMBROIDERY SHOWN AVAILABLE Hand held Portables 


CIRCLE 861 ON READER SERVICE CARD 1-800-227-TOGS © Battery operated reader 
_ . © Simple, powerful, 64K memory 


© Bar code or keyed in 
@ BAR CODING © MSI, 20f5, UPC/EAN, 128, Code 39 
ee 


© Easily programmable prompts 
jane © Uploads via RS-232 or keyboard 
© Doubles as non-portable reader 
© Wand or laser input 
© Complete with wand—$849 


Bar Code Readers 
for PC, XT, AT, PS/2 
and all RS-232 Terminals 


© Attaches as 2nd Keyboard 

© No software changes 

© 20f5, UPC/EAN, 128, MSI, Code 39 
© Magstripe, laser, or wand input 

© Complete with steel wand—$399 


WZORIHINGION 


DATA SOLUTIONS 
417-A Ingalls Street 800-345-4220 













COVER YOUR R INVESTMENT 
IDUSTICOVERS : vw sons eo-ve 3 to oes 


UU UIT TR 






Touch Over 200 modete avalatte 
CALL FOR FREE CATALOG 
ORDER DESK 


(900) 674-6391 
INFLA (hom) 342-6008 
DEALER OWUES HNVITED 


New supports PostScript & Zip + 4 
Prine UPC; Code 25, 39, 128, 





Support C, Clipper, and more 
Dos, Xenix, OS/2 companible 
Comoe Service 
(004) 082-4448 
Fan (904) 863-2200 
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Conmecieen 
P.O. Box 634, Eou Claire, WI 54702 
(715) 833 2334 (800) 552-2334 






PC Magazine Marketplace 
the ultimate target market! 


Direct from manufacturer 
30 day $ back guarentael 


The brand specifiers who read PC 
Magazine don't have the time to shop M wGneric Red PE 
around, their onty concern Is getting READERS 
what they need as quickly as possible 

is bel for the IBM PC & PS/2 


Peal & Rapaelli installation 


They'It DIRECT their attention to itionel software or port 








PC Magazine Marketplace Iwand & case 
= pris oveltabte: Santa Cruz, CA 95060 CA 408-458-9938 
For them PC Magazine Marketplace’ SmartCerd encoder/reader 
Direct-Response/Displav Ad format re Soar panunaisctwere 
represents ‘a at ae and cost effec- One for thar computers 
tive meth product acquisition. &terminale 
They know it will have the products TPS ELECTRONICS BAR CODE LABELER $149 BAR CODE READERS DELIVER 
they need and the information thes 4047 Transport Street with BIG TEXT Softtonts $249 — Keyboard wedges (Intemal/External) with 
want regarding price. volume dis: Pato Alto, CA 94303 "Any tormat/place Barcodes & text anywhere Displays for the 18M PC/XT/AT, PS/2 


counts, specifications and delivery. 

Ifyou think that vour business can 
benefit from the 700.000 brand spec- 
Miers who read PC Magazine ... 
YOU'RE RIGHT! 


So take DIRECT action ond call 
(212) 503-5115 or (800) 825-4ADS 








Telephone: 415-856-6833 
Telex: (Graphnet) 371-9097 TPS PLA 
FAX; 415-856-3843 
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“Supports full page & mutti-up labe! stock 
“Multiple copies & auto serial numbering 
“Keyboard data & Text file Import 
“How-To Manual w/many pre-designed 
“DiMineLaser/Code39, 125, UPC/EAN 
JOHNSON COMPUTING 

98 Bothin Road 

Fairtax, CA 94930-1448 

(415) 456-8516 


labels 


— RS 232 wedges tor WYSE, Link terminals 
— What-You-See-Is-What-You-Get Bar Code 
and Label Printing Software 
— 30 Day Money Back Guarantee 
— Full 2-year warranty 
VARIANT MICROSYSTEMS 
3140 De La Cruz 8lvd, Ste 200 

Santa Clara, CA 95054 

Phone (408) 980-1880 FAX. (415) 623-1372 
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BAR CODES 
MADE EASY 


Eo, 
ars 


PERCON® ~ 
E-Z-READER™ 


FAST © ACCURATE ¢ RUGGED 


Call a PERCON Bar Code Specialist 
to learn how easy at is to add bar 
code to your system. 
@ Immediate Shipment 
* Free Phone Support 
® 2-year Warranty 


SSS 2190 W Hlth Ave 
Ss RC cee rctem 
PERCON 

503-344-1189 © FAX 503-344-1399 


Call our toit-free number— 


1-800-8-PERCON 


1-8 3-7266} 


BAR CODE READERS 


FOR PC's: 
*PC/XT/AT &@ CLONES 
# PS:2- ALL MOOELS 
® TANDY 1000 Sx/TX/SL/TL/ 1200: 


4000, 
© ZENITH 136/148/151/ 158/248 
© EPSON EOUITY Iii/te/tl+ stile 


# NO SOFTWARE CHANGES REQUIRED 
*# OATA APPEARS AS KEYBOARO INPUT 
*# REAOS COOE 39 +2 OF S UPC WE 
EAN 8/13 COOABAR 
*# AUTO-OESCRIMINATES BETWEEN COOES 
* OIRECT FROM MANUFACTURER 
#30 OAY MONEY BACK GUARANTEE 
# SAME DAY SHIPPING 


FOR TERMINALS: 
® WYSE 30 50/60/7$ 
© KIMTRON KT7/PC @ KT?0/PC 
* LINK MC-S 
© RS-232 
GAR CODE PRINTING SOFTWARE: 
© MS/PC OOS SYSTEMS 
© 64 24 PIN DOT MATRIX 
* H-P LASER JET/PLUS/SERIES II 





RESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 
1110 § AIRPORT CIRCLE SUITE 140 
EULESS TX 76040 1817) $71-8015 
(800) 646-4452 
FAX (817) 885-6232 


635-C North Berry Street Brea, CA 92621 
PHONE: 714 990-1880 
meen FAX 714 990-2503 


DEALER INQUIRIES INVITED | 
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BAR CODE PRINTING SOFTWARE 


Pnnt Code 39, 2 of 5, UPC, and 
EAN ber codes directly from your 
own applications without copying 
deta lo special print tiles, IBM 
PC/XTIAT/PS2 and compatibles. 
Supports IBM Graphics, Epson 
end LeeerJet printers and 
compatibles. 


Printer It Program $295.00 
Print@ar Il Demo $25.00 


Other Ber Code products 

eveileble for non-MS-DOS 

environments. 

Bar Code readers from $395.00 

FREE Brochure (916) 622-4640 
FAX 916-622-4775 


PC Magazine Marketplace the ultimate target market! 


The brand specifiers who read PC Magazine don't have the tive to shop atound, their unly 
concera Is getting whal they need as quickly as pussibie, 


They Tl DIRECT their attention te PL Maganne Marketptace 


For them PC Magazine Marketplaces Direct Response/Tisplay Ad format represents a fast, casy 

and cost effective method nf product acquisitien They know it will have the products they need 

and the information they want regarding price, volume discounts, specifications and delivery. 
HM you think that your business can benefit from the 700.000 brand specifiers who read PC 


Magazine — YOURE RIGHT? 


Se take DIRECT acton and call (212) 33-SC15 or (900] R2S~4ADS 
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CATALOGUES 
PUBLICATIONS 


IBM) =PCjr SPECIALS 
Full line of 18M PCjr Hardwarc 
* Memory Expansions to 640k 

* Second Floppy Drives 
* Parallel Printers Ports 
* Full Size Keyboords 
* Modems, Int. & External 
* Joystieks, Serial Cables 
* PCjr Network cards 
* BASIC Cartridges, Mice 
* PCjr Tested Shareware 
* Complete Computers 
* Repair Service 
Send for Catalog Today 
COMPUTER RESET 
Attn. Dept PCM 
P.O. Box 461782. Garland Texas 75046 
(214) 276-8072 
‘CIRCLE 068 ON READER SERVICE CARD 


Up To Date & Comprehensive 

- PC Magazine 1988-89 ONLY 
~ Smithsonian 1984-89 $5.99 
— Nabonal Geographic 1978-89 10 

~ Astronomy 1984-89 $10.99 
FREE INFORMATION PER YEAR 
Softcon Corporation 

PO. Box 441744 

Houston, 1X 77244-1744 

(713) 589-0533 


1989 


he eS 

@ BOOKS 
CATALOGUES 
PUBLICATIONS 


PCjr 
Expansion Products 


Possibly the largest selection 
of PCje products in the 
country. We don’t just selt 
PCjr products, we design them. 

*Speed Up Products 
*Pcudo DMA Cartndges 
*Second Floppy Dist Drives 
3% Disk Drives 
*PCyr Optical Mice 
*Monnor Adapters for PC's. 
*Parallel Printer Ports 
*Fuil Size Keyboards 
*Speech Atiachments 
sJoysnicks. Cables, & Adaptors 
Call or write to receive our free 
32-page catalog of PCyr Add-On 
products. For even faster results, 
circle our reader service number. 
PC Enterprises 
“The jrProducts Group"” 
Box 292, Belmar, NJ 07719 


(201) 280-0025 (800) 922-PCJA 
CIRCLE 889 ON READER SERVICE CARO 


ee 
@ COMPUTER 
INSURANCE 


INSURES YOUR 

COMPUTERS 
Full replacemen! of hardware, media, 
purchased software. As low as 
$39 yearly. Covers fire, Iheft, power 
surges, other accidents. Blanket 
coverage; no lisl of equipment 
needed Call tor informalion or 
immediale coverage 


@ 1-800-848-3469 
Local (614) 262-0559 


SAFEWARE, The Insurance Agency ine. 


2929 N High Street. P.O. Box 02211 
Columbus, OH 43202 
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TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





PC Magazine 
Marketplace 


2nd Color Option Available 





















@ CONSULTING 
SERVICES 







Ken Montri & Associates 
Computer Consulting Firm 


We otter the tulluwing consuluing. 
service 







C8. 
1. Companics looking for hardware 





and/or software 
2. Companics who have bought 
hardware and/or software and are 
nol satisfied with their purchase 
3. A six month or one year service 
contract to assist companies in 
purchasing decisions. 
*Note: We arc not a hardware or 
software dealer however, a onsulting 
firm to assist clicnts with their nceds 
For further information contact 
Ken Montri & Associstes a¢ 
419-478-7724 
5315 Lewis Ave #74 
Toledo, OH 44612 
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@ DATA CONVERSION 











DATA 






CONVERSION 


DISK @ DISK « TAPE # DiSK 
OPTICAL SCANNING 


WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 2,500 FORMATS 













. WANG 


(212) 463-7511 


NATIONAL DATA 
CONVERSION INSTITUTE 


¥ EAST 167 STREET, WEW OR wT 1002 
AMERICSS LEADERS IN DATA CONVERS 
CIRCLE 872 OW REAOER SERVICE CARD 



























DISK/TAPE/OPTICAL SCANNING 
© 33¢ per page typewritten text to disk in ASCII, 
50¢ per page all WP formats. 
@ Scan Typese! text 6 to 24pt low rates 
@ Disk convert from IBM, WANG, XEROX 
WYDEC + 1000 others customized 
© Tape conversions (800, 1600, 3200, 6250 BP!) 
© BEST RATES @ FREE TEST 
| 1st RUN COMPUTER SERVICES 
1261 Broadway Suite 508 
New York, NY 10001 
(212) 779-0800 















@ DATA CONVERSION 


CONVERTING YOUR DISKETTES 

© Entrust them to us @ 

We convert between 1500 popular word- 
processor and computer formats. 3 4", 5 4", 
8” Disks, Mag Cards, Mag Tapes, Cassettes 
© Customized Conversions too @ 

Calt us for quality, bes! prices and the quickest 
tumaround time 

Company Compendia, inc. 

Tel 312-938-0937 (Chicago) 

Fax 312-938-0383 


TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





@ DATA RECOVERY SERVICE 


ONTRACK 800-872-2599 


DATA RECOVERY INC. 


In MN Call 
612-937-1107 


The Only Custom Data Recovery Experts 


A service from the 


Call us when: 


creators of Disk Manager! - Your hard disk can't be booted 


Recommended by major 
drive manufacturers. 


- You can't access a file 
- Your directories snd/or FATs 


sre scrambled or gone, etc. 





For that critical moment when only the best will do. 
CIRCLE 873 ON READER SERVICE tD 


@ DISK CONVERSION 


TAPE/DISK QO 
CONVERSIONS @ © O.<n* 


Conversion services to or from 
over 2000 computer systems: 

© Magtapes ¢ Mini Computers 

* Micro Computers ° Typesetiers 
* Word Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTING SERVICES, inc: 


(312) 459-6010 
165 Arlington Heights Rd #M 
Buffalo Grove, iL 60089 
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CHANGING WORD PROCESSORS? 
Media transfer lo of from 

IBM, XEROX, DEC. WANG. 

LANIER, CPT, CT. MICOM. NBI. 

WORDSTAR, WORDPERFECT, MS/WRD, DW3. 
MULTIMATE, SAMNA, MASI, OCA. 
tteaaeeFREE TEST CONVERSION@# eae 
Conversion Specialists 

531 Main SL, Suite 835 

El Segundo, CA 92045 

(213) 545-6551 @ (213) 322-6319 


TAPE-TO- FLOPPY 
FLOPPY: TO-TAPE 
TAPE DUPLICATION 
FLOPPY: TO- MICROFICHE 
LASER PRINTING 


1-800-422-9622 
{In OK: 918 254 9622) 


TECHHI 

CES, 
8506 EAS! 6151 SIREET 
TULSA, OF 74133-1301 
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TOTAL SERVICE CONVERSIONS 
© OUR NAME SAYS iT ALL @ 

© Quality Service @ 

8 Quick Tumaround @ 

@ Low Prices @ 

@ 1-800-5-CONVRT @ 

@ in CA 1-213-669-8144 @ 

's Formerly W/Text Sciences Corporation @ 
TOTAL SERVICE CONVERSIONS, INC 
1933 North Monon Street 

Los Angeles, CA 90027 
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SOFTWARE 
DUPLICATION 





© One-Stop Shopping 
s Custom Packaging 
s Copy Protection 

* Technicai Support 

* Orop Shipping 

e Fast Turn-Around 

s Compelilive Pricing 


800-222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 


MEGAS oft 


\_ Full Service Duplication Facility — 
CIRCLE 676 OW READER SERVICE CARD 










Duplication from $.59 


Affordabls rsiss only $.59 (5.259 & 
$1.49 (3.50") for MSOOS snd APPLE 
duplication. Pricee go sven lower as 
you continus to order. 


* Highsst Quetity Media 

* Duplication + 100% Verification 

* Custom Labsis/Sieeves/Mailers 

* Formetted Diskettss 

* Pscksging & Asssmbiy 

* Spscal Retes for Osmo 
Softwers snd Sits Licensing 

* 24 Hour Turn-Around 

* Guaranteed Products 


Diversifisd Systems Group, inc. 
P.O, Box 1114 
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SOFTWARE PRODUCTION 


*® Disk duplicstion 

*® All formats 

*% EVERLOCK copy protection 
* Labsi/sleevs printing 

*# Full packaging services 

* Werehousing 

® Drop ehipping 

* Fuifitimsnt 

& 48-hour delivery 

* Coneultation & guidencs 


Star Byte, Inc. 


2880 Bergey Rd . Hatfield PA 19440 
800-243-1515 





215-997-2470 
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® DISKETTE COPY SERVICE 


PUES CS eR AS 
*1995 


2495 
x 
wea, 


New Datapath 
Diskette 
Duplication 
Systems 


i=! 


Per 


) 
RRR A 
at just $2495, 
Datapath 
pandahle 


To get exactly the diskette 
duplicating capacity you need 
today, start with any IBM 
PC/XT/AT™ or compauhle 

Then install our Model 40 
Diskette Duplicator — at 
$1995 In uses only one slot 


* ge 
HB 


SySIemMs so yr can fun up 
to8 different jobs at onc 
% For more information, 
or to order, call today. 
, unattended opera 415 651-5580. 
did our new 342" or 
Desktop Autolnader — 
8 Datapath Technologies inc, 46710 Fremont Boulevard, Fremont CA 99 
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The Software Duplication Experts 
Full service specialists in the duplication & packaging 
of 5.25" & 3.5” diskettes for all of your requirements. 


« 24 Hour Turnaround On Duplication 

* 100% Satisfaction Guarantee Policy 

* Tough 5 Step Quality Control Process 

¢ Complete Packaging & Assembly Services 


6 Years Experience & Expertise In Software Duplication 
f Echo Data Services, Inc. 
Lionville, PA 19353 


800-533-4188 
215-363-2400 in PA 


= 


EH 








Genuine Sony Disks 
3.5 * DD (1.0 MB) 


yi 


RIBBONS 
1-800-331-6841 


1-513-252-1247 (Ohio) 
Over 350 types 
Volume Discounts Available 


* © Satisfaction Guaranteed « « 
BLACK COLOAS 
APPLE IMAGEWAITER 260 360 
APPLE 4-COLOR 695 
OIBLO HT MS 
EPSON LX-80/90 3.50 
EPSON MX-FX 80 3.50 
EPSON MX-FX 100 450 
(8M PROPRINTER 
WEC P1.2,6 





Protects 45 Diskettes 


$2.99 12+ 










$3.99 Less than 12 CS 
Order: 1-800-258-0028 
S&H: F.0.B. Grand Rapids, MI. 














1 
4 
450 


DAYTON COMPUTER SUPPLY 
cae ot Oen-Sys 
e 


SUH aww 
Ssazesesry! 


Foreign Inquiries invited. Min. Order 
$265.00. Prices subject to change. 


Precision Deta Producte 





a 
1220 Wayne Avenue, Dayton, Ohio 48410 
EST 1979 


P.O. Box 0367 vara 
ge Secor o> Grand Repids, Mi 40sie EJ 
616-452-3457 + 313-645-4960) 














P FAX: 016-492-4814 
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3.5" Disk Storage Box 

















@ SUPPLIES 


SOFTWARE PACKAGING 
To Meet Your Needs 





Duplication end Assembly Services 

© 100% Individuel Testing on each disk 
(Write/Reed/Verify} 

© 10% AQL lot verification performed on 
separete computer 

© Label affixing, product essemblies end 
shrink wrapping evatleble 

© Copy Protection Systems 


Peckaging Items 
© Vinyl Portfolios 
© Binders end Slipcases 
| Vinyl, Cloth 
© Spineker Paks 
© Custom Designs 
Silk Screening end 
Printing Servicas 
© Binders - Shp - Portfolios 
© Labels - Tyvek Sleeves 


© Manuals 
fc: Pr = 
Le eae ki 
_ CIRCLE 862 ON 
READER SERVICE CARD 


721 W Algonquin Rd., Arlington Hts., Hlinois 60005 
{_@12) 364-SOFT (7638) . FAX 364-7698 . Telex 493-7109 


TONER Bciaccel coo wn use 
Canon Microfiche & PC C 


Accessory Items 

© Index Tabs 

© Vinyl disk pages 1, 2, 3, 4 disk/pg 

© Shipping certons binder/porttolia/disk 

© Typesetting service for menuels from 
file trensfers or printouts 


© Oiskette label printing 
© Bulk diskettes 








Call Toll Free for Orders & Info, 


2118 Sixth Street Tuscaloo 








Toner Cartridge 


GENUINE Recharging Speciallst 
as ae 
PA ¢ 
TONERS 
$79 50. 1 » Darker Print » 24 Hr. Turnaround 
oe ae j LASER PRINTERS . PC COPIERS 


Stock ‘ 

Huge Inventory In 

For Same Day Shipment Call Call For 
#1-800-22 TONER 


I WE TAREE PRIDE IN OUR CARTRIDGES! 
i] 100% UNCONDITIONAL GUARANTEES 


I + No Holes Cut + 20% More Toner 


is¥ rere tthe 
or Supplies At Simitar Saving? 
HT ONERS PLUS... 
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$ MC, VISA, AMEX, P.O.'s, Qty, Discounts 


Ship. inct ADVANTAGE RECHARGING) 










— 


D » GUARANTEED ¢ 24-HR TURN.| 













HOW TO SUCCESSFULLY 
BUY THROUGH 
MAIL ORDER AND 
PROTECT YOUR RIGHTS 


Mail order sales are governed by rules of 
the Federal Trade Commission (FTC) and 
various state laws. These guidelines are 
published as a service to you. Remember, 
the many vendors advertising in this 
section are eager to serve your needs. 


FTC cules say: 

1. The Seller must ship your order 
within 30 days of receiving it, 
unless the advertisement clearly 
Mates ill take longer, 


2. If it appears that your order 
will not be shipped when prom- 
ised, the Seller must notify you in 
writing in advance of the prom- 
ised date, giving a definite new 
date, if known, and offering you 
the opportunity ta canecl the 
order with a refund ar consent to 
adefinite pened shipping date car 
an indefinite delay. 

3. The Seller's notice must contain 
a stamped self-addressed card or 
envelope with which you can 
indicate your preference. tf you 
don’t respond to this notice, the 
Setler may assume you agree to 
the delay, but must cither ship or 
cancel your order within 30 days 
after the original shipping date 
promised or required. A prompt 
fefund must he made when an 
order is cancelled. 

4. Even if yau've consented to an 
indefinite delay, you retain the 
right to cancel the order at any 
time before the item has been 
shipped. 

§. If you choose ta cancel an 
order, that has been pad for hy 
check or moncy order, the Seller 
must nail you a refund within 
seven business days If you cancel 
an order for which you paid by 
credit card, the seller must credit 
yuur account within onc hilling 
cyele following receipt nf your 
request. Stnre credits or vouchers 
in place of a refund are not ac- 
ceptahle, 

6. In the event that the dem you 
ordered is unavailable, the Seller 
may not send you substitute 
merchandise without yaur ¢x- 
press cunsent 


TIPS WHEN ORDERING 
When ordering by maii: 

State precisely what merchan- 
dise you want, specify ing details 
such as model, make. size, compo- 
nent parts, ete.; 

Confirm the price ancl expect 
delivery date as stated in the ad; 

Indicate whether vou will 
accept a substitute product if the 





em you ordered ts unas atilthle, 
and, iC not, ihat your payment 
should he returned, 

Don't send cash, you will have 
no record of payment a problem 
arises, and, 

Keep at copy of your order and 
all other correspondence with the 
Seller. Your records should in- 
clude the company’s name, aad- 
dress phone number, a 
deseriptian af the item ordered: 
your cancelled check or a copy of 
the money order, record of the 
date you mailed the order, or the 
time and date of your conversa: 
tion, and the name of the person 
you talk with, and any sales slips 
and shipping receipts 

Ask about servicing and refund! 
rcturn polices and wah whom 
you should correspond if there Is 
aprohkem 


iF YOU HAVE PROBLEMS 


1. If you have not received your 
order as promised or if the item is 
defective, immediately notify the 
Seller in welting referring to your 
order by deseraption, proce, dite, 
as well as by account number and 
order number, if available Make 
sure sou keep a copy of the letter 
2. tf you complacn hy telephone, 
send a follow-up letter to confirm 
what was sad. 

3. If you think the merchandise is 
defective, reread your product 
instructions and your warranty 
earcfully to be sure you don't 
expect features or performance 
the product ont designed to give, 
Then contact the setler for in- 
structions. Don't return it to the 
Seller und you have been in- 
structed to do so. 

4. When returning merchandise 
make suce you keep the shippers 
receptor packing ship. your right 
to be reimbursed for postal cost is 
determined by store policy, 

8. If you bave completely dis- 
cussed your problem with the 
Seller and are still nat satisfied, 
write to the consumer complaint 
agency In the Seller's state, If you 
paid for the merchandise PY credit 
card, you may have rights to with- 
hold paymeat under a Federal law 
called the Fair Credit Billing Act 
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CONVERT 720K 3.5” DISKETTES TO 1.44M 


You may already know that the difference between low and high density 
3.5" floppies ts in the plastic case. The 1.44 meg high density diskettes 
have a hole in the case not found in the 720K low density diskettes. 

A low density 3.5° diskette can be formatted and used as a high density 
diskette after a small hole is placed in the plastic case. This hole should not 
be drilled because drilling may leave small particies that can corrupt the 
media 

We have developed a precision device thal will place e clean hola in the 
proper location every lima. Our diskette puncher is made in America of all 
steel and aluminum, no plastic. The punch mechanism is a combination of 
cold drawn lempered steel and hollow ground chrome steel that will make 
meny Ccleen, money saving punches. 

SAVE MONEY The high density 3.5° disks typically cost about 3 limes 
whal the low density disks cos!. By buying the cheaper disks and convert- 
ing them to high density, you can save 60% to 70% on floppies 

For more information on this money saving technique, see Ihe related 
article in the April issue of Computer Shopper (page 322). 


TO ORDER 


ORDER TOLL FREE 1-800-446-5212 24 HouRS 
VISA AND MASTERCARD ACCEPTED (no surcharge) 


DISKETTE PUNCHER $39 95 
SHIPPING & HANDLING $3 50 
OUTSIDE U.S.A, APO/FPO, $10.00 SHIPPING 
ARKANSAS RESIDENTS ADD 5% STATE SALES TAX 


Or Send Your Order To: S$ & S$ Computer Products 
P.O. Box 14: 
TORK, EWS TELS 
24 HOURS 


UNCONDITIONAL MONEY-BACK GUARANTEE. 
IF FOR ANY REASON, YOU ARE NOT COMPLETELY SATISFIED WITH DISKETTE 
PUNCHER, YOU MAY RETUAN IT WITHIN TEN DAYS FOR A FULL REFUND. 
(Ten-cay money-back guarantee does nol include return frsight, or shipping and handling } 
CIRCLE 806 ON READER SERVICE CARD 


Your Cannilge 

Rebuilt $ Black .,... 59,50 
Black..4450 24 hour tumaround Color ... 79.50 
Color 80 100% Satisfaction pe. 49.50 


PC.....29,50) Toner for NEC. Ricoh. New cartridges 


for laser 
Panasoni. Quime. ete 


ridges 
Seles 800-777-8444 


9721 Mill Creek Drive Training 


Eden Prone MN S943 


Lasts 30.50% Longer No Itoles Cul For All Lazer Printers 

And Coplers Laing Canon Engines (EP, EPS & PC) 24 Hour 
Turasround All Cartridges Tested (00% Guaranteed We 
Suy Empties For $10 Business & Technical Tralalng Avaliable 


SUNSTATE LASER PRODUCTS 
SEND $44.95 Add 6% 61 Paine Drive, S.£. Winter Haven, FL 33884 
With Each Cartridge Sates Tax Telephone (813) 324-7003 


CIRCLE 688 ON READER SERVICE CARD 
SELL US YOUR EMPTY 
TONER CARTRIDGES S10 


Fis Res 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 


Call (212) 503-5115 
or (800) 825-4ADS 


CIRCLE 689 ON READER SERVICE CARD 
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RS# ADVERTISER PRODUCT PAGE? 
ACCOUNTING SOFTWARE 
194 Cougar MT Software Act 2 Accounting Software Fi 193 
263 Macola Inc Accounting Software 383 
38 Peachtree Software Double Bonus Bundie oma KS) 
27 Sourcemate information Systems “Account Mate 2 DPius iV". 181 
747 TU. Inc “Profitwise ae 342 
DATABASE MANAGERS 
181 Aipha Software Alpha Four 
147 Borland Internabonal Paradox 3 D 
494 PC-FILE dB 222 
Rik} Concentnc Data Systems R&R Relational Report Wniter a 
NZ Fox Software inc Database SW 195 
3 Dace Database Management Software 42 
= Oracie Database ai Software a7 
249 Symantec DEA cemmen . 
FINANCIAL PLANNING SOFTWARE 
& Intutt Software Quicken 2 29 
INFORMATION MANAGERS 
v5 Concentric Data Systems. R&R Relational Report Wnter 2 
: ios Agenda 116-117 
233 Pramebme Software Personal Information Manager 2a 
INTEGRATED SOFTWARE 
167 Enable Software Inc EnabieSoftware ..... .. . 
LANGUAGES 
147 Boriand intemational Pascal : — 55 
280 Lasergo. inc Go Script P 2t 
J Microsoft Language - Quick Pascal bo 72 
OPERATING SYSTEMS ENVIRONMENTS 
? (BM Corp OS'2 News 207 
393 Sottware Link, Inc Laniink SX 356 
PROGRAM DEVELOPERS/GENERATORS 
201 Haventree Software EasyRow 80 
125, Precision Software LTD. Superbase . a! 
PROJECT MANAGEMENT 
339 Applied Susiness Technology Proyect Workbench 59 
148 Primavera Systems Primavera Project Planner 78 
273 Symantec Grandwew oo 7% 
STATISTICAL SOFTWARE 
4 MathSott Math Cad 
TEXT EDITORS 
188 Command Technology Corp 
UTILITIES 
386 Apabcation Techniques Paz Plus 27 
496 Banner Blue ‘OrpPlus Advanced 188 
384 Bantam Books PC DOS Power Tools. 323 
128 Bnghthili Roberts & Co HyperPAD §2 
: Centra) Pornt Software PC Toots Deluxe 62 
163 ‘Concentne Data Systems A & R Relational Report Writer 50 
256 Delta Technology ‘Access 326 
376 Fontex Technologres Spreadsheet Utity R26 
23 Funk Software 255 
369 Golden Bow Systems: V-Opt 37 
167 Hekx Sottware Headroom 4 
260 Lasergo Inc Go Script 21 
170 Muiltsoft Corporaton Super PC-Kwik ag 
20 Rose flectronics Master Link 250 
159 SMG. Inc Hytext 56 
223 Traveling Software. Laplink Ill a 
WORD PROCESSING SOFTWARE AIDS 
200 AGFA Compugraphic Type Director 280-281 
142 Applause Software The Perfect Addition 
163 Concentne Data Systems R&R Relavonai Report Writer 30 
325 1D Engineering Cartndge, Super Cartndge 2 241 
35 10 Engineering Super Cartndge 1 Enhanced 241 
280 LaserGo, inc ‘Go Scnpt 221 
. Microsoft 2-3 
131 Word Processing Sottware 7 
= Wordpertect Corporation Wordpertect 5 D 94 
a6 TV index. . 16 
CADCAM 
475, Amencan Smail Business 
506 Genenc Software tne 
SPREADSHEET TEMPLATES 
119 Baler Sottware § 
102 Computer Assocates. Super Calc 5 Q 
z DAC Software Lued 3-D 
376 Fontex Technologees Spreadsheet Utility 328 
323 Funk Software Sideways 255 
4680 Funk Software Allways: 219 
e Microsoft Excel... 60-61 
DESK TOP PUBLISHING 
200 AGFA Compugraphic Type Director 260-281 

















RS# ADVERTISER, PRODUCT PAGE* 
472 Ashton Tate QrawApplause. 6 ates 147 
325 IQ Engineering Super Carindge. Super Cartndge 2 241 
RS 10 Enguneening Super Cartndge 1 Enhanced 241 
280 LaserGo. Inc Go Script 2 
162 Logitech Finesso 136-197 
126 Pacific Data Products. Inc Font Cartndges om ome 208 
299 SWFTE Internabonal, Lid GRY tees acento 
DATA ENTRY SOFTWARE 
174 Formworx Corp. Formwors. a. 109 
ENTERTAINMENT SOFTWARE 
Ta Computer Music Supply Midi 450 
118 Tech-Cessones Entertanment Software 376 
FORM DESIGNERS 
140 Bloc Publishing pall ple 68 
174 Formworx Corp 109 
a7 Indigo Software LTO Coes Forms 32 
SHAREWARE SOFTWARE 
Kk] Gemuni Marketing SMEG Eee cen Ss eae) 
COMPATIBLE KEYBOARDS 
166 AST Research PC's 22 
163 Computer Products United PC's 50 
388 Zeos Intemational Keyboards . 358 


Task BACKUP & TAPE DRIVES 




















Centrai Point Software PC Tools Deluxe 
395 Chi Corparation Nine Track Tape Systems 
219 Irwin Magnebes, Tape Back-Up 
197 Manzana MicroSystems, Inc External Disk Drive 
4% Maynard Electronics Tape Back-Up 
268 Swan Technonogies TCP Tape Back-Ups — 
173 Sysgen ine “Maxi RO45 ‘Drives... 
HARD DISKS 
351 Hard Orves International Hard Dives... 
376 lomega Corporation Bernouti Box li... 
: Plus Development Plus Hard Card 
4 Seagate Hard Oisk Daves 
COMPUTERS COMPATIBLES 
394 Acer Computers AcerComputers .. . .. 
216 Achieve Microsystems Computers 
485 ACMA Computers, Inc ACMA Computers 
abd Arche Technologies Arche Computers 
509 Austin Computers Computers 
431 Bull Dog Computer Products. ComputerAccessones 
252 Computers Cione 286 
3 Datawodd PC's 
596 Deli Computer Corporation etl Computers 
324 Orversified Technologres 386 PC's 
216 Everex Systems, Inc Step Computers 
Ta? General Computer Stores Mal Order 
372 Hewlett Packard- Vectra PC's 3 
526 NCR Corporation 386 PC's 
. Northgate Computer Sysiems Elegance 
= Northgate Computer Systems 20612 .. 
4 Northgate Computer Systems 3Choice 
* Northgate Computer Systems Credit Card 
169 PC Designs/PCD Inc Compatibles 
270 PC Dimension PC's 
103 PCMax PC's 
268 Swen Technologies TCP Companbies 
289 Tandy Corporahon Compatibles 
162 Toshiba of Amenca PC's 
121 ‘Tn-Star Computer PCs 
721 Zeos Intemaboral Companies 
723 Zeos Intemational Compatibles .. ... 
INPUT DEVICES 
a7 Datadesk Intemational 
742 Oramond Flower Elect. 
: Kensington Microware LTD 
214 Key Tronic 
492 KYE International 
= Northgate Computer Systems 
ADD-ON BOARDS 
512 Intel 
517 Intel 
361 Intel 
325 (0 Engineering 
RS 1 Engineering 
193 Kinson Products. 
197 Manzang MicroSystems, inc 
ADD-ON BOARD 
2i1 Setco Add-On Board . 40 
ADD-ON BOARDS 
268 Swan T es/TCP VGA Boards 
127 Video-? (Headiand Technology) Fastwrite VGA 











PC MAGAZINE JULY 1989 








BRIBKG “SE RARE 









PRINTER ACCESSORIES 


8835 


es 





BSRSRRBRSS 
Ss 


BBeE 





110 
221 
732 

















FILM RECORDERS 
322 AGFA - Matra Drvsion 
OPTICAL PERIPHERALS 
10 Microdesign interatonal 
161 ‘Storage Dimensions/Maxtor 

| Co-ROM 
180 Bureau of Electronic Publishing 





261/523 Compact Disk Products 
DISPLAYS/MONITORS/TERMINALS 





















153 WEC Home Electronics Inc 
191 Quadram Comp. 
490 Seiko Instruments 
39 Sigma Designs 
GRAPHICS SOFTWARE 
496 Banner Blue 
3” Corel Systems 
743 Digital Research 
174 Formworx Corp. 
£ Microgratx 
391 Quanta Press. Ine 

| 516 Software Publishing 
VIDEO GRAPHICS/BOARDS 
540 ATI Technologies inc. 
37 Paradise/Westem Digital 
ACCELERATOR BOARDS 
276 Hauppauge 
COMMUNICATIONS SOFTWARE 
rx) SXUSA 45 
= Central Point Software 62 
ae 26 
504 Data Storm Technologies inc a7 
$22 Dighal Products - 386 
731 MicroCom, inc. 105 
200 Rose Electronics - 250 
2 1 Softwere Me 
735 Triton Technologies. - 200 
287 Xpedite Systems 35 
LOCAL AREA NETWORKING 
190 3Com 41 
483 3Com 43 
281 Amencan Power Conversion Comp 253 
477 Appled Creative Technology, inc. rit 
328 Products 29 
198 Core Intemational 07 
278 Crosstalk Communications 1 8 
522 Products 36 
362 Equinox Systems Inc. 21 
288 8 





EMULATORS PROTOCOL CONVERTORS 








124 Attachmate Now! PC-Host Autoware ..... 191 
MULTIUSER SYSTEMS 

290 Rose Fiectronics 

DISKETTES 

267 3M Data Recording Products Div 

- Maxell 

20 Verbabm 

POWER PROTECTION 

281 Amencan Power Conversion Com 

= Kensington Microware LTD 


473 PC Power And 


PC ACCESSORIES _ 

5 Curtis Manufacturing 

116 Tech-Cessones 

MAIL ORDER 

a6 Arlington Computer Products 
489 Computer Works, 
2614523 Compact Disk Products 

320 Add 

Pa Compu Add 

Ea Compuciassics 

2465 Computer Direct. 

109 Computer Discount Warehouse 
327 OistribuWare 

520 Electronic Wholesale House 
152 Express Micro Mast, inc. 

4 FASTMICRO 

364 2000 

bess General Computer Stores 
537 Golden Eagle Micro 

351 Hard Daves International 

346 Jameca Electronics 

p LAPTOPS PLUS 

367 MHI Warehouse, Ine. 

163 Micro MKTG Int'l (CMO Division) 
535 Micro MKTG Int'l (PC Network) 


ig MicroWarshouse 


ON LINE DATABASES 
497 PC MagNet 
MISCELLANEOUS 
Fria Computer Music Supply 
108 Protec Mic! ms_ ine 
DIRECT MARKETING CONNECTION 
336 Arlington Computer Products 
355 Business To Business 
489 Chicago Computer Works 
252 ‘Clone Computers: 
5 Sa, 

0 
246 Computer Direct 
109 Computer Discount Warehouse 
327 OistribuWare 
520 Electronic Wholesale House 
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EDITORIAL PRODUCT INDEX 


READER READER 
SERVICE SERVICE 
NUMBER PRODUCT COMPANY PAGE NUMBER PRODUCT COMPANY PAGE NUMBER PROOUCT COMPANY PAGE 


ADD-IN BOARDS 603 1082 MainStreet Newbndge Networks 276 MONITORS 
397 AST-VGA Plus AST Researchinc, 150 439 Mitsubishi HJGSO5 ©» Mitsubishi Electronics 56 


401 HP Video Graphics Hewlett-PackardCo. 163 DATABASE MANAGEMENT Amenca Inc. 


Adapter 452 CrossView PRINTERS 
Intehgent VGA Model Intelligent Data 168 : 436 Axonix LiteWnte Axonix Corp. 


650 es Kia te WAROWME OO —C*«S_ Toshiba Toshiba America Inc. 
Peacock Plus EVGA Allstar Microsystems ExpressWriter301 
438 Hummingbird 50/60 (nc 
Corp. ing Lobe SOFTWARE 


ProDesigner Plus VGA Orchid Technology 174 + 446-_Logitech Mouse Logitech Inc. 
Publisher's VGA WillowPengherals 150 MODEMS yi pers eer. ti Tein 
VGA-TV 608 AJ 2412-3H1 Anderson Jacobson persion ili0 2 Cespwries ie 
Renaissance RVGAIl Rennatssance GRXInc.176 07 Anchor 2400PS Anh Maasriien 444 cart bisa 
SOTAVGAI6 SOTATechnology 176 . 

Ine. hOC Windows Color DC Computer Corp. 


SuperVGA Model5400 Genoa Systems Corp. 162 614 Encore 2400PS »-Omniel inc. 290 
Synclink Combo ——-MicraGate Corp. SF sg taaiads e LapLink II Traveling Software Inc. 


B38 


Tatung VGA Tatung Company of 179 Everex nc, Lotus Prompt 
226 


Amenca Inc. 611 Intel 24008 Modem 2 Intel Corp. 
Tecmar VGA/AD Tecmar 179 812 -MT224ES Multi-Tech Systems 


Toucan VGA 1024 © Communication 156 Inc. 

Inter-Globe 612 MT224PS Multi-Tech Systems 226 442 Simple Win 
VGAEM-16 STB Systems inc. 164 Inc, 404 SuperCale5 
VGA Professional Paradise Systems inc. 158 © 613 OSI6224APS Octocom Systems Inc. 227 
VGA Wonder ATi Technologies inc. 154 61S PM2400PS/2 Practical Penpherals 244 © 450 WinPro/PM, 
V-RAM VGA Video Seven inc. 180 610 Smartmodem 2400P Hayes Microcomputer 221 Version 2.0 

COMPUTERS Products Inc. TRAINING 

Compaq SLT/286 ere 98 616 Ven-TelMCM-24 =——Ven-Tel Inc. 246 434: PS Tutor 
GRiDCase 1520 GRID Systems Corp. 102 PRODUCTIVITY 
HP Vectra LS/12 Hewlett-Packard Co. 106 DEPARTMENT PROGRAM NAME/DESCRIPTION 


peu rs2 F70 {NBM Comp: - Lab Notes Viewing 0S/2 as an end-user application for managing your computer system is key 293 


386 
IBM PS/2 Model 55 SX. IBM Corp. 33 paneer 


ITC 286 CAT Intelligence Technotogy 108 Utilities CONVERT.COM, the magic link between ASCII, hex, decimal, octal, and binary 319 
Comp. numbers. 


Mitsuba Ninja-12 Mitsuba Corp. 118 Enwronments. TAQUIN, a puzzle that will sharpen your GUI programming skills. 
Toshiba TS200 Toshiba Amencalnc 43 Power Programming Save memory while you add elegance and flexsbility to assembly language programs. 
Toshiba T1600 Toshiba Amenca lnc. 123 Spreadsheet Clinic Applying a 1-2-3 formula that calculates a date senes to SuperCalc. 
Zenith SupersPort 286 Zenith DataSystems 139 Spreadsheet Chnic Simulate the paper tape of an adding machine for calculabons in 1-2-3. 
tome Spreadsheet Chnic Generate a series of weekday dates : 
429 pial Avatar Corp. 259 Spreadsheet Clinic Simulate 1-2-3's \ Range Justify function in Excel 
User-to-User A suggestion for standardized batch file Help systems. 
545 Alternet Equinox Systems Inc. 264 — User.to-User Setting low FILES and BUFFERS values can save RAM. 
542 BayTech Model24 = Bay Technical 260 User-to-User Save the disk space taken up by short DEBUG scnpts. 
Associates Inc. User-to-User Suppress the appearance of ECHO OFF, even without DOS 3.3. 
Buffalo SL Butfalo Products 263 User-to-User Keeping your mouse clean can give you better performance. 
Bytelink Protec Microsystems 276 — User-to-User Causing extra form-feeds with PRINT NUL. 
Inc. User-to-User Anew batch file to MOVE files from place to place. 
Commix 32 Infatron Systems Corp. 268 Power User A peculiar bug in the footnote feature of WordPerfect 4.1. 
DataManager4x4 Integrated Marketing 272 | Power User Add extra paragraphs to customized form letters when maimerging with Word. 
Corp. co ine a el ary in WordPerfect te 
FocalPomnt Plus Wespercorp 284 r ine easily mrs-bit funchon keys in Microsoft Word. 
INC-64 Intelligent Westem Telematic Inc 284 Power User Create invisible place markers that won't dispute page layout and printing. 
Network Controter Power User Use dBASE memory files to test for power failures during a long processing run. 
The Logical Connection Fifth Generation 266 Languages A search and replace technique for strings im BASIC. 
tne Languages Pop-up and pull-down windowing support for your C programs. 
Systems Languages Display text at any location on a graphics screen in BASIC. 
Master Switch RoseElectronics = 278 Languages Working with time values in BASIC. 
(N Senes) Connectivity Clinic LAN to LAN connection atternatives. 
NetCommander NC16 Digital Products Inc. 263 © Connectivity Clinic Sorting out LAN operating systems. 
Systemver Plus Apphed Creative 256 Connectivity Clinic Call Framework Il from a batch file when running it on a LAN 
Technology Inc. Connectivity Clinic There are many options in Token-Ring hubs. 
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FREE INFORMATION 





Fill in your nome ond ad- Circle the numbers on the card The literature will be 
a dress ond check off your that correspond fo the ads or moiled to you from the 
answers to the eight re- articles you'd like more infor- advertiser free of 
search questions. (One Lev ew about, (Numbers for 
card per person, please.) vertised products are re- 
ts in the Advertiser Index 
as well.) 





=m PAS ED OS. 





CIRCLE FOR FREE INFORMATION Noss offer Ocsster 31172, 
101 102 103 104 105 106 107 108 109 110.111 112 113 114 115.116 197 198 119 120 12} 122 123 124 125 126 127 128 129 130 137 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 
151 182 153 154 155 156 157 158 199 160 161 162 163 164 165 166 167 168 149 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 165 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
201 202 203 204 205 206 207 208 209 210.211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 734 235 236 237 738 239 240 241 242 243 244 245 246 247 248 249 250 
‘251 252 253 254 255 256 257 258 259 260 261 262 243 264 265 246 267 248 269 270 271 272 273 274 275 276 277 278 279 280 28) 282 283 204 285 286 287 28S 289 290 29) 272 293 294 275 296 297 298 297 300 
3D] 302 303 304 305 306 307 308 3OF 310 311 312 313 314 31S 316 317 318 319 320 321 322 323 324 325 326 327 SPH FP 30 ISN IG? 533 Tha 395 The FGF 3G 39 340 341 342 143 34d 345 346 347 348 349 350 
351 352 393 354 355 356 357 358 399 360 361 362 363 366 345 346 367 368 349 370 371 372 373 374 375 376 377 378 379 300 381 2 203 IEA SBS 306 387 BBS 389 390 391 392 393 394 395 396 397 398 399 400 
401 402 403 404 405 406 407 406 409 410 411 412413 414 415 416 417 418 419 420 421 422 423 424 425 426 427 420 429 490 491 432 453 434 435 436 437 438 439 400 441 442 443 444 445 446 447 448 449 450 
451 452 453 454 455 456 457 458 459 460 461 462 469 464 465 444 467 465 469 470 471 472 473 474 475 476 477 478 479 480 481 462 483 48.4 485 496 487 480 489 490 491 497 493 494 495 496 497 490 499 500 
501 $02 503 504 S05 504 507 504 509 $10 511 $12 513 $14 $15 516 517 $18 $19 520 521 522 523 524 525 526 527 528 $29 $30 531 $32 533.534 535 536 537 S38 539 540 $41 542543 544 545 546 547 548 549 550 
$51 552 553 554 555 $56 557 558 559 560 561 562 563 564 $45 544 547 568 569 570 571 572 573 574 575 574577 578.579 S80 581 587 583 S84 585 586 S87 S88 587 590 591 597 $93 594 595 596 597 598 599 600 
GO] 602 603 604 605 604 607 608 609 610 611 412 613.614 615 616 617 618 619 620 621 622 623 624 625 626 627 428 629 630 631 632 633 624 635 636 637 638 639 640 641 642 643 644 645 646 647 648 649 650 
651 652 653 454 655 656 657 658 659 660 461 662 643 664 445 664 647 648 669 670 671 472 473 674 675 676 677 G78 679 680 681 G82 683 484 685 686 687 GRE 689 O90 691 692 699 694 695 696 697 698 699 700 
701 702 703 704 705 706 707 708 709 710 711 712 713 714715 716 717 718 719 720 721 722 723.724 72S 726 727 728 729 730731 732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 749-750 
751 752 753 754 755 756 757 758 759 760 761 762 763 764 765 766 767 766 769 770 771 772 773774 775 776 T77 778 779 780781 782 PES PRA 785 706 787 788 789 790 791 792 793 794 795 796 797 798 799 800 
B01 802 603 604 G05 804 BO7 808 807 S10 811 812.813.814.815 816 817 818 819 820 821 822 B23 824 $25 826 B27 GIG BDF KIO EIT HI? 029 O34 O35 836 B37 B36 B39 G40 B41 B42 843 G44 B45 46 B47 B48 849 850 
G51 852 853 854 B55 856 857 858 659 860 841 862 8463 864 865 846 867 B68 B49 870 871 872 B73 874 875 876 B77 878 879 840 861 NE? UES OO 925 B86 887 BBB BED B90 891 892 893 B94 B95 BIE 897 B78 899 900 

















1. In which of the following 3. Isyourcomponya reseller? 6. Does your ny own PC 7/89-4 
sectors does your i. Yes, GINO 1 Cl Manfromelil 5) Min(s) _PLEASEPRINT CLEARLY—use only one card per perion 
emt 4, For how many IBM PCs 7. Do you plan te buy ony De ee eee 
one.) ‘and de PC t 
a. Prva Indy ee cine Busines Phone {__} a 
cen produch? V. Cllr 4¥06 months Ginger 
. b CWorles x Cintie nna 
funeth 1 OW w. CUNo definite eae es ee 
x ral =e m, Ph 8, Number of employees in Gy 
d. CIMISDP Communications miei: aig 
7 ie Sto lp rac re dala 
r a tT offca?(Checkellthet eee ee meat Mo bneors Selvery 
§ C1 Finanea/Accounting apply.) O Please vend me one year (22 lesves) of PC Magazine for $29.97, I'll 
a Q i o. C Linked to mainframe 9. ct age tave 54% off the annual newsstand price of $64.90. (Annual basic 
. C) Administretive/General p. linea ‘ penn “i subecription price is $44.97,) Offer valid in U.S. and possessions only. 
q. Cl Networked together . OYes 
CIRCLE FOR FREE INFORMATION Void after October 31, 1989 


VOI 102 103 104 105 106 107 108 109 110 119 192 199.114 195 196 117 118 119 120 121 122 123 124 125 126 127 128 129 130 19 192 199 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 
151 152153 154 155 156 157 158 159 160 161 162 163 164 145 166 167 168 169 170 171 172 173 174 175 176 177 176 179 180 181 182 183 184 165 166 187 168 189 190 191 192 193 194 195 196 197 198 199 200 
‘201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 730 231 192 733 734 235 236 237 238 239 240 241 247 243 244 245 246 247 248 249 250 
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COMING UP 





@ 80386SX COMPUTERS 
Intel’s decision to cut 386SX chip 
prices has fueled the dcbatc between 
the 286 and 386 camps. The first 
386SX PCs to hit the market— 
of which we review 14—have cut a 
wide swath in both price and design. 
Executive editor Bill Howard puts 
togcther his ideal SX computer, taking 
cues from some savvy design choices 
found among the machines in this 
roundup. 

This issue also marks the debut of 
the PC Labs Benchmark Series, Version 
5.0; we explain its new features. 


™@ BACKUP SOFTWARE 
Whether you lead a charmed life or 
one in which anything that can go 
wrong does, backup software is for 
you. It lets you preserve crucial files, 
provide temporary storage, and transfer 
your data between two computers—in 
short, relieve unnecessary worry. 
Contributing editor Edward Mendelson 
delves into the history and technology 
of backup software and rates 15 backup 
programs on their speed and safety. 


@ BASIC LANGUAGES 

Not just for beginners, BASIC is known 
and used by more people than is any 
other PC programming language. Easier 
to learn and ultimately more powerful 
than C or Pascal, BASIC also offers 
more capability and features than you 
may think. PC Labs takes an in-depth 
look at ten products, and offers a hard 
look at how BASIC is being used 
today—and where it’s headed. 


m@ VGA MONOCHROME 
MONITORS 

For those who must have VGA capability 
or bust-—but can’t afford to bust their 
piggy banks—a VGA monochrome 
monitor is the way to go. You are not 
sacrificing quality; images can be 
sharper than those formed by color 
VGA displays. Our look at 27 often 
closely matched VGA monochrome 
monitors includes an overview by 
contributing editor Winn L. Rosch 
that describes the evolution of this 
alternative to VGA color. 
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After Hours 


Products for the Leisure Side of Personal Computing 


Accolade Turbocharges Test 
Drive With More Play 
Choices, Optional Scenery 





Many PC gamers became ad- 
dicted to Test Drive’s combina- 
tion of slick graphics and a real- 
istic driving simulation, the 
only thing missing was that new 
car smell. Rather than retire 
Test Drive to the ranks of com- 
puter game classics and forget 
about it, Accolade and Distinc- 
tive Software, the game's de- 
signers, have been working for 





the past year on a sequel: The 
Duel: Test Drive I. 

They have smoothed out 
some of the rough edges and 
added many new features, cre- 
ating a superset of the original 
game. The most significant ad- 
ditions are variable playing- 
skill levels, optional scenery 
disks, and an option to race 
against the computer. 

The original Test Drive’s 
scenery was fun. But after 10 or 
20 hours of play, the winding 
mountain road got a little pre- 
dictable. Test Drive II’s scenery 
covers a wider variety of ter- 
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rain, including both mountain 
and valley roads. 

Borrowing an idea from its 
golf games, Accolade has added 
the option of additional scenery 
disks to Test Drive ff. The first 
disk, released simultaneously 
with the game, is California 
Challenge, a trip down the Cali- 
fornia coast. Along the way, 
you pass through forests, beach- 
es, and the ubiquitous mountain 
road. As in the last version, 
clever details—like the San 

_ Francisco sky- 
| line—pop up in 


) lade will publish 
more disks is un- 


) California Chal- 
‘lenge disk is 
| more than 
) enough to keep 
you going for 


| While it’s 
still only a one- 
player game, 
Test Drive I now lets you race 
against the computer, whicb 
adds variety. Less important but 
welcome additions include a 
clutch, an indicator of distance 
traveled, and a cop who is hard- 
er to outrun. To shift gears, you 
now must hold down the Space- 
bar or joystick fire button (your 
clutch) while using the arrow 
keys or joystick to up- or down- 
shift. Or, for a more realistic 
feel, you can imitate the car’s 
teal gearshift with the joystick. 
Accolade adopted the idea of 
variable skill levels from anoth- 
er of its games, Grand Prix Cir- 


cuit. The skill level you select 
determines the speed of the po- 
lice car and the computer’s car. 
Lower skill levels free you to 
concentrate on the road by turn- 
ing your Lambourghini into an 
automatic. While serious play- 
ers will quickly move to the 
bardest skill level, the easier 
levels help beginners get start- 
ed. Some drivers will enjoy the 
lower levels and never migrate 
up. This new flexibility is a wel- 
come addition. 

The Duel: Test Drive I has 
greater sensitivity to the road 
and more realistic handling than 
the original. Your car’s per- 
formance degrades if you abuse 
it by riding on the shoulder, hit- 
ting garbage on the road, or 
bumping other cars. Making too 
many such mistakes results in 
breakdowns. 

Steering in Test Drive If is 
much tighter and closer to the 
real thing. It is easier to run off 
the road or into another car. The 
handling, however, is some- 
times a bit too busy when you 
use a joystick, and you can’t ad- 
just the steering sensitivity. 

Unfortunately, Accolade in- 
cludes a choice of only two cars 
in Test Drive If. The rest, in- 
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cluding new ones, are now on 
the optional Supercars disk. If 
you want the extra cars, which 
came standard in the original 
game, The Supercars disk will 
Tun you an extra $19.95. 

If you know and love the 
original Test Drive, you will 
find The Duel: Test Drive Il a 
worthy successor. It adds 


mid engine -reardrive Approximate Price: 00, pag 
RIO af ik 


aon Ns wae 
“120s +2 
wow = LAs 50 
@124mrh “i 


11-2 


2 aph 39 
i 29 


CHS/MOZK-17 (1) Lateral Recel: 1.079 


335/3528-17 (7) 





Application Techniques .. 
Applied Business Technology . 


Banner Blue 

Bantum Books .. 

Bloc Publishing .... 
Borland International . 
Borland International . 
Brightbill Roberts & Co. . 


Bulldog Computer Products ... 


Bureau of Electronic Publishing .. 


Business to Business. 


Central Point Software .. 
Chicago Computer Works .. 
Chi Corp... 
Clone Computers .. 

188 Command Technology .. 

5 Compact Disk Products. 


Computer Direct 


Computer Discount Warehouse .. 





sB8NSe! 


= 
o 


Sued 


paehaguas 


ADVERTISERS 
a ali MART 


Golden Eagle Micro..... 
Hard Drives International .. 
Haan Computer .. 

tree Software 


biethand Technology Inc. (Video-7) .. 


Helix Software. 

Hewlett Packard Penpheral Group . 
Hewlett Packard Penpheral Group . 
Hewlett Packard Penpheral Group . 
Hewlett Packard Panipheral Group . 
Hewlett Packard Vectra ... 


Intuit Software 
lomega Corporation . 
1.0. Engineering .. 


Kensington Microware Ltd 
Kensington Microware Ltd 
Key Tronic 
Kinson Products .. 
KYE Intemational . 
LAPTDPS PLUS 
LaserGo, Inc. . 

tech .... 


Macola Inc... 
Mannesmann Tally... 
Manzana MicroSystems Inc. 


Maxeil.. 

Maynard | Electronics. 
MHI Warehouse... 
MicroCom Inc. 


MicroDesign Intemational ... 


Micro Marketing Int’l (CMO Division) .. 


Micro Marketing Int’! (PC Network) 
Microsoft ...... 

Microsoft ... 

Microsoft ... 

Microway 

Mitsubishi Electronics... 


Stgma Designs .. 

Software Add-Ons . 

Software Link, Inc. 

Software Publishing ... 
Sourcemate Information System 
Spectrum Management Group 
Storage Dimensions 

Swan Technologies/TCP . 
SWFTE International... 


Tri-Star Computer . 

Triton Technology .... 

Tussey Computer Products. 

Universal Data neyeens F 
5. Sage... 


ferbatim 
Video-7 (Headland Technology Inc.} 
Wordpertect 


Digital Research. 7 Multisoft Corporation .. 
DistribuWare - bende Natural Microsystems, 


Eastman Kodak Company... 
Enable Software Inc. .... 


Xpedite Systems... 
Zenith Data Systems é 
Zeos 


*—No Reader Soria #. Please call 
advertiser for information. 





JULY 1989 PC MAGAZINE 


After Hours 


CONTINUED 

enough new features and varia- 
tions to make you want to play 
the game all over again. 

If you are new to the game, 
then by all means, go out and 
buy The Duel: Test Drive II. Itis 
one of the highest-quality, most 
entertaining computer video 
games ever. The California 
Challenge scenery disk adds va- 
riety and is a recommended ad- 
dition. If cars are your passion, 
then the Supercars option disk is 
in order. If money is no object, 
$85 buys all three. 

List Price: The Duel: Test Drive 
il, $44.95; Supercars, $19.95; 
California Chailenge, $19.95. 
Requlres: 512K RAM, graphics 
adapter, DOS 2.0 or iater. Copy 
protected. Accolade, 550 S. 
Winchester Bivd., San Jose, CA 
95128; (408) 985-1700. 

(CARCLE 421 ON READER SERVICE CARD. 


If this statement sounds 
unbelievable read on because 

it's true. Millions of new songs 

are just a keystroke away on your PC 
with Music Creator Apprentice. 


Combine Bach with the Beatles or Motzart 

with a Russian folk song and you become the 

composer of completely new and original songs. 

In the CMS-2 System along with the Musie Creator 

you also get the CMS-401 Mid: 
Interface and the Casio CSM-1 sound module which 

plays 4 parts simultaneously; drums, bass, chords and a lead 
instrument with upto 16 notes at one time. The sound modulehas | 
a total of 100 authentically sampled instrument sounds! 4 
The system includes everything necessary to go from your PC 
to your stereo making you an instant composer. 

If you already own a midi keyboard or sound module, the 
CMS-401 interface and Music Creator Apprentice software 
is available for only $249.00 Trade in Music Creator 
Apprentice for full credit on the Music Creator Professional 


Apprentice softw: 


software package. 


1 800 322 MIDI computer music supPLY# 
382-pc N Lemon, Walnut, CA 91789 Cail in CA (714) 594-5051 i 


VISA © MC ¢ AMERICAN EXPRESS 


Skane Creator Copyngtited ty Just For You Inc JPY Inc / Patent Pending 





Two Programs 
Coax Humor 
From Your PC 


GAMES 
by Jonathan Matzkin 


Ever since computers first 
caught our attention, we have 
tried to give them human per- 
sonalities. Years ago Kurt Von- 
negut wrote a short story about a 
mainframe that falls in love and 
then commits suicide. HAL, the 
on-board computer in Stanley 
Kubrick's 2001: A Space Odys- 
sey, didn't respect human life 
but had the voice, personality, 
and, alas, the ulterior motives 
peculiar to Homo sapiens. 

Two software packages for 
the PC attempt, in a modest 
way, to give your machine a 
recognizable ‘'personality”’ in 
keeping with science-fiction- 
bred notions about artificial in- 
telligence. PC-Fortune, from 


| 
| 
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Jayar Systems, adds a randomly 
selected witticism to your regu- 
lar boot-up routine. Ask Arnie!, 
from North American Infonet, 
generates quotations and an- 
swers questions. 

PC-Fortune consists of only 
three files and is designed to be 
invoked from your AUTO- 
EXEC. BAT file. The command 
“*PCF’’ outputs an entry from 
the program's text database of 
approximately 3,200 entries. 
You can generate a quote at any 
time by simply entering PCF at 
the DOS prompt. 

The output varies from one- 
line jokes or proverbs to para- 
graph-long observations on the 
state of reality. You may get 
something as amusing as ‘‘We 
are confronted with insur- 
mountable opportunities,’’ 
which is attributed to Pogo, the 
cartoon philosopher. Or you 
might face a more sobering 
thought, like Einstein's obser- 
vation that ‘‘Perfection of 
means and confusion of ends 


seem to characterize our age.” 
Ask Arnie! also offers ran- 
domly generated wisdom, but it 
is more in the vein of newspaper 
horoscopes. When you start the 
program, you can choose be- 
tween asking a specific question 
or requesting a ‘‘prophesy.’’ 
Both the prophesies and the an- 
swers to questions tend to be 
very general and noncommittal. 
Ask Arnie! would probably be 
fun to leave running at a party, 
but its responses lack the wit of 
PC-Fortune’s output. 
List Price: PC-Fortune, $19.95. 
Requires: 128K RAM, DOS 2.1 
or later. Jayar Systems, 253 
College St., #263, Toronto, 
Ontario, Canada MST 1R5; 
(416) 751-3284. 
GIRCLE 60s ONREADER SERVICECARD__ 


List Price: Ask Amiel, $19.95 
plus $5. Requires: 256K RAM, 
DOS 2.0 or later. North 
American Infonet Inc., P.O. Box 
750008, Petaluma, CA 94975; 
(707) 765-1999. 
Ee. 


Play It Again...Sam. 


Dorrt allow your excellent review to fade 
away like a golden oldie. Ziff-Davis can 
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Miniature Golf 
Comes to the PC: 
Beat Par While 
Avoiding Reality 


GAMES 
by Jonathan Matzkin 


Miniature golf is play therapy 
for the masses. For an hour or 
so, you forget the pressing con- 
cems of the larger universe and 
concentrate instead on the im- 
portant business of putting 
through windmills, around cor- 
ners, and past obstacles of all 
kinds. Zany Golf, from Elec- 
tronic Arts, and Mini-Putt, from 
Accolade, translate miniature 
golf onto the screen of your PC. 

Miniature golf prospers in 
the PC environment, since com- 
puter animation can blithely ig- 








nore the rules of physics, not to 
mention other components of 
mundane reality. Designers are 
free to come up with courses 
that leave the wildest real-life 
mini-links far behind. Your ball 
may respond to a variety of un- 
seen forces as you struggle to- 
ward the cup. 

Zany Golf is one of the best 
all-around games ever created 
for the PC. While it remains 
faithful to the basic concept of 
miniature golf, it adds elements 
of arcade-style action, and lea- 
vens the mixture with an ex- 
tremely warped sense of humor. 
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Each of the nine holes is a 
unique challenge with as much 
interest as many standalone ar- 
cade games. 

Things start off with the tra- 
ditional *‘get the ball in the 
windmill’ hole. But from 
there, the game gets strange. To 
complete the second hok, you 


Mini-Putt ofters 


fairway. 


Graphically, 
plenty of however, Mini- 
Ce Putt doesn’t 
often In measure up to 
unexpected Zany Golf. Its 
forma. a EGA mode 
graphics, 4 screens are un- 
ogee ‘ impressive. 

Th have a 
ne ee nc eaten. 
Got. or palette than 

the game’s CGA 
screens, but they 

really don’t im- 

prove on the lev- 
el of detail. 

While the wind- 

mill is just as 

hard to get 
EGA graphics and smooth, life- through as the one in Zany Golf, 


like animation. The game sup- 
ports keyboard, joystick, or 
mouse controllers, it plays out- 
standingly with the mouse. 
Still, Zany Golfisn’t perfect. 
You must begin with the first 
hole, and you can't go on to the 
next hole until you finish the 
current one. If 
you fail to com- 


Zany Golf la 
plete the hole 
resoiutelyand = yithin your lim- 
Strokes left delightfully ited allotment of 
aohsh strokes, the 
and the design cake ae 
larenderedin§ = high frustration 
aparklingEGA = jevel, as you 
resolution. 


rebound the ball off an enor- 
mous hottle of ketchup (which 
squirts on impact). Once past 
the ketchup, you must figure out 
how to dislodge the giant ham- 
burger that rests inconveniently 
ontop of the hok. 

Hole four is a stunning 
graphic representation of a pin- 
ball machine, complete with 
working flippers and bumpers. 
While you try to figure out how 
to get outside of the machine 
and onto the green, you play 
some fairly realistic pinball. 

Zany Golf pulls you into its 
world with extremely detailed 


must enter a 
code from a 
copy-protection 
wheel each time 
you restart. Each 
hole has a gim- 
mick to complet- 
ing it; once you 
get the trick, the 
challenge is dis- 
sipated. 
Accolade’s Mini-Puit offers 
more colvenience, since you 
can select any one of the game’s 
holes to practice whenever you 
choose. You also get achoice of 
several different courses. And 
you can continue to hack at a 
hole for as long as you like; 
there is no stroke limit per hole. 
Play is in some ways as en- 
grossing as that of Zany Golf. 
Mini-Putt has some of the same 
obstacles, there are walls, 
slopes, and of course the ubiqui- 
tous windmill. One hole in- 
volves sneaking past an ele- 
phant whose trunk blocks the 


it isn’t nearly as much fun to 
look at. 

Where Zany Golf visually 
fepresents changes in slope or 
terrain, Mini-Putt relies on a se- 
ries of symhols. Arrows, for in- 
stance, indicate the direction 
that the ball will move when it 
encounters a particular part of 
the green. 

Mini-Purt fares better when 
it comes to the challenge of 
play. I found myself utterly sty- 
mied by some of the holes, until 
I had practiced them for quite a 
while. Proper timing and aim 
require considerable care. I 
used the keyboard, which prob- 
ably isn’t as good a controller as 
the optional joystick. There is 
no mouse support. 

Both Zany Golf and Mini- 
Putt enjoyably re-create one of 
American pop culture's weird- 
est outgrowths. You can spend 
hours of relaxation (frustra- 
tion?) playing either. Zany Golf 
gets the nod, however, for its 
eye-popping graphics and 
imaginative design. 

List Price: Zany Golf, $39.95. 
Requires: 384K RAM; EGA, 
VGA, or Tandy 16 color graphics 
adapter; DOS 2.0 or later. Copy 
protected through documenta- 
tion. Electronic Arts, 1620 
Gateway Dr., San Mateo, CA 
94404, (415) 571-7171. 
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List Price: Mini-Putt, $14.95. 
Requires: 256K RAM, graphics 
adapter, DOS 2.0 or later. Copy 
protected. Accolade, 550 S. 
Winchester Bivd., San Jose, CA 
95128; (408) 985-1700. 
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SS/ Conjures 
D&D Software 





SSI, well known for fantasy and 
wargaming software, recently 
joined forces with TSR, cre- 
ators of Advanced Dungeons & 
Dragons games, hooks, and 
paraphernalia. The relationship 
has borne fruit in the form of 
two new PC adventure games 
and a Dungeons and Dragons 
database that aids in the devel- 
opment of game scenarios for 
noncomputerized play. 

DragonLance: Heroes of the 
Lance is based upon AD&D's 
Dungeons of Despair. The 
game's comhination of strategy 
and arcade action is relatively 
new to the U.S., though already 
enormously successful in Ja- 
pan. You use the keyboard to 
control the various protago- 
nists’ actions in real time as the 
cbaracters hattle everything 
they come across. 

There are six predefined 
fighters and “‘magic casters." 
They confront hordes of men, 
trolls, giant spiders, spectral 
minions, Bozak Draconians, 
and sundry riffraff that inhabit 
Krynn’s defiled Xak Tsaroth 
temple. 

A tap of the Spacebar brings 
up screens that allow you to ex- 
ercise additional options, you 
can switch characters, activate 
devices, and manipulate your 
surroundings in several ways. 

Heroes of the Lance is gen- 
erally successful. Both CGA 
and EGA modes offer good use 
of available colors, and the line 
drawing is better than most I’ve 
seen outside the higher-resolu- 
tion hlack-and-white mode. 
Character movement and scroll- 
ing are particularly well han- 
dled. Weapons, magic, and sur- 
roundings reflect the diversity 
and imagination one expects 
from SSI and AD&D. 

There are, however, several 
significant hugs in the IBM 
translation. Ranged combat 
worked only three times during 
six playing sessions. Occasion- 
ally during close comhat the 
characters froze, less as a result 
of magic than of program mal- 
function. A few of the entry- 


ways didn’t perform properly, 
depositing me briefly on an un- 
occupied title screen. Most an- 
noyingly, Heroes refused (un- 
like other SSI products) to 
retum the user to DOS. To leave 
the game, you must reboot. 

With Forgotten Realms, 
Volume I: Pool of Radiance, 
bowever, we are on firmer 
ground. This multicharacter 
strategic role-playing fantasy is 
the sort of adventure SSI has be- 
come famous for. The game 
leads you on magical quests, in- 
troduces you to a land and its 
people, and gives you plenty of 
time to mull every move. 

From six races and nine ethi- 
cal alignments, you create six 
characters. Two more (con- 
trolled by the computer) may be 
added later. Monsters, spells, 
and other items are all familiar 
to AD&D followers. They 
aren't really more distinctive 
than those found in the very fine 
non-AD&D Wizard’s Crown, 
Phantasie, and Questron series, 
however. 

Only a few relatively com- 
plex parts of the game require 
mapping, which comes as a de- 
cided relief. 

The pace could definitely be 
faster. In a departure from pre- 
vious SSI software, all combat 
must be resolved tactically. Af- 
ter killing your first 50 kobolds, 
you don’t care if you ever see 
one again. Nor can the speed be 
adjusted prior to conflict. It can 
only be adjusted wben you 
pause to “‘make camp”’ in the 
adventure. 


Press CENTERD/CRETURND TO CONTINUE 





Kobolds are among the beings you do combat with in SSi's 
Forgotten Reaims, Volume One: Pool of Radiance. All combat 


must be resolved tactically. 


You're never sure whether 
the next encounter will feature 
an unfathomable nasty you'll 
want to study or just several 
thousand more kobolds and a 
couple of game-show hosts. 

This aside, Pool of Radiance 
is a winner. Though not as end- 
lessly varied as Wizard’ s Crown 
or Eternal Dagger, it offers far 
superior graphics, and an in- 
triguing storyline. The game 
Tuns on dual floppy drive sys- 
tems, but I recommend a hard 
disk, as the program takes up 
I.5 megabytes of disk space. 

Those addicted to the non- 
computerized, multiplayer sce- 
narios in TSR’s acclaimed se- 
ries will find that Dungeon 
Master Assistant, Volume I: En- 





Dungeon Master Assistant, Volume |: Encounters isa 
database that alds in the development of D&D scenarios. 


counters hastens the otherwise 
lengthy process of encounter 
development. This database 
(it’s not a game) is exhaustive to 
use, generating more than | ,000 
potential encounters and 1,300 
monsters/characters. It takes 
into account weapons, spells, 
treasure, and armor. New mon- 
sters may be created and stored. 
I look forward with trepidation 
to a future volume of the pro- 
gram which encloses a Micro- 
soft Excel spreadsheet for track- 
ing cash-flow amidst dragon 
hoards. a 
List Price: DragonLance: 
Heroes of the Lance, $39.95. 
Requires: 384K RAM, CGA or 
EGA graphics, DOS 2.1 or tater. 
Copy protected through doc- 
umentation. 
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List Price: Forgotten Realms, 
Volume |: Pool of Radiance, 
$49.95. Requires: 384K RAM; 
CGA, EGA or Tandy 16 color 
graphics; DOS 2.1 or later. Copy 
protected through documen- 
tation. 
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List Price: Dungeon Master 
Assistant, Volume I: Encounters, 
$29.95. Requires: 384K RAM, 
DOS 2.0 or later. Copy protection 
through documentation. 
Strategic Simulations, Inc. 1046 
N. Rengstorff Ave., Mountain 
View, CA 94043; (415) 964- 
1353. 
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Unfinished 


ward. Unfinished Business sa- 

lutes the loose ends of hardware 
and software design. 

Some assembly required: 

' Software companies charge 

several hundred dollars for their 


programs, then expect you to as~" 
i PN 


_ semble the bind- 
er, divider sheets, and manual 
pages (even though the boxes 


| may be packed offshore to take . 


| advantage of cheap labor). Lo- 


tus manuals are so complex, 


you get a separate sheet to figure . 
out how it all goes together. 


Mystere “patty Lent 


ILLUSTRATION. RICHARD TENNANT 
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Amazing Facts 


“*The two unique products that make the Year of the Brain-Worker 


Abort, Retry, Fail? 


The Lighter Side of Personal Computing 


inevitable are Persoft’s Ize and Calera R 
scan. The last ingredient is WORM (write-once read-many) 
drives—or erasable CD storage.”” 


—InfoWorld, January 9, 1989 





Lotus's Agenda requires a 
reference manual explaining 


how to put together the reference manual. 


> 


Did He Check 
AUTOEXEC.BAT? 


“Even under straight DOS, it's 

easy for installation programs to 
upset the applecart. One of them - 
blew away a staff member's | 
PATH command in his CON- 

FIG.SYS, for which he did not. 
have a recent backup.” ¢ 


Deck 





‘ecognition Systems’ True- 





“impotance of OS/2” is a clear 
misspelling in this Seattle 
Times want ad for Microsoft 
(January 15, 1989)—but of 
which word? 


Send entries to Abort, Retry, Fail? (formerty Communiqués). Winners get $50 
and a PC Magazine T-shirt. Please mark the funny part but don't deface an origi- 
nal (use a photocopy or Post-it). Incase of duplicata entries, award goes to the 
first or the most legible entry. Winners this issua: Bob Walthers (OS/2 “impo- 
tance"), B. L. Soucy (erasable WORMs), Bob Stephan (PATH). 





IF YOU LIKED OUR AD, 
YOU'LL LOVE THE BOOK. 


On the back cover of this maga- 
zine, you'll find a 4-page ad 


about our 386” systems, 286 


systems, laser printers, and low 


like what you see, we have a 28- 
page catalog you'll like even 
more. Just send the card below, 


and we'll send you a free copy. 


direct-from-the-manufac- [py RMB Or call (800) 426-5150. In 


turer prices. And if you 


SCREEEAY  Canada,call (800) 387-5752. 


©1988 DELL COMPUTER CORPORATION. 386 is a trademark of Inte} Corporation. 


GET OUR FREE 28-PAGE CATALOG 


oF DELL CoMPUTER SYSTEMS. 

This new catalog is the best place to shop for high perform- 
ance 386 and 286 systems. We also offer a full line of soft- 
ware, peripherals, enhancement products, and networking 
solutions. Just send this card, and we'll send you a copy. 
Name: 
Title: 
Company: 
Address: 
City:_____ State: Zip: 
Pho: 
CiPlease have a Dell representative call me. 
1. Are youa (select one): 4. How many PCs do you 
A GEnd user have installed now? 
B O Consultant AOL 
C OReseller B O11-20 
D C)Copporate Purchaser CO Over21 
E OODP/MIS Manager How many PCs do you (your 
2. Which products are company) plan to purchase 

you most interested in? in the next twelve months? 
A (1286 architecture AOLi0 
B (4386 architecture B O11-20 
3. Are you interested in C OOver 21 

computer products for: 6. Is your requirement: 
A OHome A Olmmediate 
B CoBusiness B O13 Months 

C O Over 3 Months 
D O Info only 
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GET OUR FREE 28-PAGE CATALOG 
OF DELL COMPUTER SYSTEMS. 
This new catalog is the best place to shop for high perform- 
ance 386 and 286 systems. We also offer a full line of soft- 
ware, peripherals, enhancement products, and networking 

solutions. Just send this card, and we'll send you a copy. 
Name: 
Title: 
Company: 
Address: 
Cha Sate: Zip: 
Phone: 


OPlease have a Dell representative call me. 


1, Are you a (select one): 4. How many PCs do you 
A End user have installed now? 
B CConsultant AQI10 
C OReseller B Oll-20 
D (1) Corporate Purchaser C 0) Over 21 
E CODP/MIS Manager 5g, How many PCs do you (your 
2. Which products are company) plan to purchase 
you most interested in? in the next twelve months? 
A (1286 architecture AQ1-10 
B (1386 architecture B 0111-20 
3, Are you interested in © DXOver21 
computer products for: 6. Is your requirement: 
A OHome A OImmediate 
B CoBusiness B 011-3 Months 
C OD Over3 Months 
D O Info only 
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and we'll get a catalog to 


you right away. 


SALVIS C3.LINN 






you'd rather send this card, that’s 





our free 28-page catalog. But if 
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Technically speaking, the Dell 
stem 325 is the most advanced 
6™ computer we've ever built. 
And, according to PC 
agazine, it’s one of the most 
vanced 386 computers they've 
er tested, 

In benchmark after bench- 
ark, the System 325 ran circles 
ound a field of 386-based 25 
Hz systems. A field that 
icluded the Compaq’ 386/25. 

A show of prowess that eamed 
xe System 325 PC Magazine's 





we've sold to date, each and 
every one has been individually 
configured to fit the needs of 
its owner. 

The System 325 takes that 
idea to its logical extreme. 

For example, it runs either 
MS-DOS? OS/2, or our own 
Dell UNIX® System V. 

Which is compatible with 
AT&T's System V Interface 
Definition. And the whole 
world of XENIX* applications. 

If speed is of the essence, we 





can include an optional Intel’ | 
80387 or WEITEK 3167 math 
coprocessor. 

Andsince nothing about this 
system is lightweight, the mass 
storage is a 100 MBIDE disk 
drive. Or we can configure it 
with a 150 or 322 MB unit. 

As you might expect, the 
output is just as intense. You can 
choose between VGA mono 
with paperwhite screen, or 
VGA Color Plus, for high 
resolution colors displayed on 


THE DELL 386 SYSTEM 325 
HAS A 25 MHz CLOCK RATE, 
CACHE MEMORY CONTROLLER, 
100 MB 25ms IDE DRIVE, 
PAGE MODE INTERLEAVED MEMORY, 
AND 100% COMPATIBILITY WITH 
MS-DOS, 0S/2 AND UNIX SYSTEM V. 





Editor's Choice award. 

It was a goal we set for our- 
selves from the very beginning. 
And an objective anyone with 
a penchant for power and 
performance can appreciate. 


A PERSONAL 
COMPUTER 
THAT’S REALLY 
PERSONAL. 
Of the more than 150,000 
personal computers 
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a larger screen. 

Even though the System 
325 gives you all this perform- 
ance, it still leaves you six 
open slots for whatever else 
you might want to add. 

And once you've told 
us what you want, we'll 
make sure what you want 
works—by burning-in the 

entire system unit. | 


“The new top-of-the-line : 
Dell System 325 isa 
flagship worth putting . 
out in front of the fleet” 


| 

a | 

| 

February 14, 19! 

For the full story, see inside back cover. | i 
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